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PREFACE, 



In pursiuDg' the business of instnictioA, So as to 
prepare my pupils for useful Kfe, I haive' found llie 
gen^ralitj of school arithmetics to be, in many parti- 
culars, deficient for my purpose. 

In the first place, many of the arithmetics that have 
fallen into my hands, serve to lumber jiie mind with 
much that is not only entirely- useless, hut that is also 
actiiailjf in the way^ if I may so speak, in the business 
operations of nrercantUe or mechanical life. In the 
next place, they have not kept pace with the improve- 
ments of the age, and therefore lack- much that it is 
highly necessary for the practical calculator to under* 
stand. 

But this is not all. Every study should " call into 

exercise, and discipline and invigorate the powers of 

the mind." And for this purpose arithlivtic is pecu- 

aarly adapted ; especially if ite principles be cldatiy 

explained and demonstrated, and so arranged as to 

ehow their dependence one upon another. But, in 

3 
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•I PREFACS. 

the general method of teaching arithmetic, who has 
ever looked for a great change in the pupil's reasoning 
faculties ? Let each one judge from experience. It is 
true, that the introduction of Colbum's works in many 
schools has had a redeeming ejQTect in this particular. 
But, as his Sequel is thought by many to be too litde 
practical, the good which is acquired from his First 
LessonSf has not been sustained in the pupil's after 
study, and has therefore been, in a great measure, lost. 

On this account, I have endeavored to compile an 
arithmetic which shall be fitted, both to impart habits 
of just and rapid reasoning, and also to introduce the 
pupil into the operations of active life. 

To accomplish these objects, it was necessary, in 
the first place, to pi;^sent every principle in so simple 
a manner that the smallest mind can easily apprehend 
it. This has been done, progressively, by means of 
mental exercises, and inductive exercises for the slate. 
In these last, the rules in general use have been de- 
veloped, by explaining and illustrating element after 
element, so as to make the pupil understand the philo- 
sophy of their origination ; thus leading him to depend 
more upon scientific principles than on any set form 
of words. The exercises are followed by suitable 
definitions and rules, embracing the previously acquired 
information arranged in proper formulas. The pupil 
is then furnished with practical questions for the slate, 
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PREFACS. 5 

inrhich he wiU find require no other opefatkms than 
those with which' he has already become fainiliar in 
his preceding exercises. While tl^ course is pur* 
sued throughout the book, care has also been taken to 
form an arrangement of general principles in the most 
easy and natural order for the pi^>irs apprehension. 
And here the author would state that he considers the 
object of young pupils to be that of obtaining ideas ; 
and that the business of systematic classification be- 
longs to older scholars. 

To make the book a practical work, it was necessary 
to adapt it to business as it is. This has been done, 
by making a great part of the operations, as it regards 
money affairs, in dollars and cents ; omitting, in the 
part on compound numbers, calculations occasioned 
by such parts of tables as the following : — 16 drachms 
make 1 ounce— -3 barley corns make 1 inch— 40 rods 
make 1 furlong — 8 furlongs make 1 mile— ^0 square 
rods make 1 square rood— 4 square roods make 1 
square acre-^GS gallons make 1 hogshead-— 4 weeks 
make 1 month — &c. ; all of which are superfluous 
in business operations. We have also frequently 
reckoned by hundreds, instead of cwt., to meet the 
custom that is now adopted in our cities. Besides 
this, we have omitted a great part of Practice, as well 
as Tare and Tret, which are entirely useless in this 
country; and have facilitated many calculations by 
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imparting m perfect knowledge of Fnustions. Pro- 
portion, or Rule of Three, is «o explained as lo 
do away the perplexity of two different methods ci 
operation; Interest, tnsarance, Duties, Exchange,^,, 
are explained as transacted in mercantile life ; ^x 
traction of Roots is explained by diagrams ; and 
many other improvements of minor importance are 
interspersed throughout tlie work. That the hook 
has gome defects is probable ; but the author is en- 
couraged to believe that it is well fitted to prepaoe 
young men for actual business, and, at the same time, 
adapted for an introductory step to the higher branches 
of the Mathematics. R. W. 6. 
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TO TEACHERS. 

It seems proper to state that the author's intention in giving a 
formula, with the first answer under each of the rules, was to sup- 
ply a model for the pupil to follow in reciting the operation of his 
sums. Much of his advancement will depend on this recitation, 
whether in a class or by himselC In the Mental Exercises, espe- 
cially, the whole operation should he given. Much improvement 
will be derived, also^ if the class or the teacher will explain, 6n the 
blackboard, the sums embraced in the Inductive Exerdses for the 
61ate. 
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ARITHMETIC. 



In Arithmetic we learn the true method of calcalating 
by numbers. 

Its leading rules are Addition, Subtraction, Multiplication, 
nd Division. 

ADDITION. 

Addition is the putting together two or more numbers 
into one. 

INDUCTIVE EXERCISES FOR THE SLATE. 

Section I. 

[litpam.] nut sum.] [Sdsum.] [4th sum.] 

Add 36 467 548 760 

and 43 5JA 420 m 

Theansworis 78 978 968 884 



[Ml sum.] [echsum.] [Tthsum.] [9llisum.]| 

363 301 633 437 

634 784 146 533 



[Ml sum.] [10th sum.] [Ilthsum.] [18th sum.] 

846 430 343 631 

133 346 413 - 346 

31 331 ?33 101 
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Section IL 

Oct* Hereafter the pupils should read Iheir sums as an 
exercise in numeration; and then should recite their work 
as follows : 
First part. 

96 

36 

11 
Beeond part. 

96 

35 



Ans.131 



IZth ium. jSdd 96 and 35. 

6 and 5 are 11, aet down the 11. 

(It must be set down as in the first part.) 

Then, 
9 and 3 are 12; and the 1 thai U undir-ii 
makes 13. Bub o%U thai ), and aet down 13. 
7%e whole amtoer ia 131. 



The next five suras are begun* The pupil must finish 
them, by rubbing out the 1 that is under the column to be 
added. 

[14.] [15.] [16.] [17.] [18.] 

87 36 47 38 46 



78 
16 



64 
10 



75 
13 



96 
14 



99 
14 



The pupil may now do the whole sum in the following. 

[19] D».] Dii] [».] [83.] 

68 74 84 76 49 

68 97 48 75 49 



[34.1 


P».] 


[96.] 


[W] 


[88.] 


98 


36 


44 


77 


99 


36 


36 


88 


66 


44 


,22 


94 


55 


75 


55 
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ADDmON. 



11 



48 
54 
12 



S9 
67 
11 



43 

89 



56 

47 
83 



31 
35 

49 



67 

43 

35 

145 

[36.] 

37 
2^5 
31 
S6 



{Section III. 

5 Ofuf 3 are 8, orui 7 are 15 ; set down 15. 
7^ I of the 15, afid 3 o^ot^e tV, are 4 ; afM^ 4 
are 8; ofui? 6 are 14. Bub out the I and set 
down 14. T%e whole answer ia 145. 



36 
71 
34 
35 



P7.] 

48 
93 
83 
35 



[38.] 
54 
^7 
33 
*1 



[39.1 
23 
15 
94 
27 



[40.] 
61 
29 
37 
63 
21 



t«.] 
72 
23 
J97 
62 
49 



[4«:l 
52 
24 
46 
37 
88 



[43.] 
36 
83 
87 
42 
79 



[44.3 

41 
19 

28 
34 
46 



[«.] 
23 
62 
97 
31 
29 
64 



37 
29 
24 
38 
46 
78 



[47.] 
88 
47 
37 
^9 
12 
34 



[48.] 

98 
46 
92 
64 
21 
87 



[49.} 

43 
26 
93 
23 
27 
19 
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[50.] 

Add 138 

904 

576 

1608 



[51.] 
136 
933 
33^ 
709 



Am. 6 and 4 are 10, and 9r are 18. 8el 
dovon 18. 1 carried 'to the 7 mbove it mahet 
8, (the cipher is not added,) and 2 are 10. 
Set down TO. 1 carried to the 5 above it are 
6, and 9 are i5t and 1 are 16. Set down 
16. The whole answer m,' 1608. 



[5a.] 
196 
3 03 
334 
408 



[53.] 

478 

43 

680 

877 



[54.] 
301 
390 
49 
934 



[55.] 
869 
603 
84 
334 



[56.] 

337 

496 

80 

53 

307 



[57.] 

341 
13 
965 
803 
700 



[58.] 
318 
640 
335 
97 
401 



[50.] 
363 
914 
507 
34 
137 



[60.] 
395 
361 
71 
304 
896 



Section IV. 
The pupil should now be able to add rapidly as follows i 

[W.3 
1460 

S75I 

3037 

6894 
3406 



6...10...17.-18. Set down 8, and carry the | 

before it, 
1...10...13»«a7:..33. Set down 3 and carry the 

2 before it, - . 
3...6.«#14...3l...35. Set down 5, andearry the 3, 
3;..4...10...13...15...16. Sadownihe whole 16. 
The whole answer is <* 



t7^ For leadiiig numbers, if there are more than three 
figrnres, the pupil must cut off the last three; and call the 
oihen'thousands* Thus, 16,538a 16 thousand, 4re. 
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[W] 


[63.] 


[«.] 


[65.1 


2766 


17095 


14491 


17422 


144a 


40462 


'?7dl7 


24704 


7017 


41025 


40040 


35400 


402 


87236 


4196 


8681 


9623 


■4481 


23875 


49711 


5256 


71074 


25614 


70654 




L«.] 


[68.] 




[66.3 


[w.] 


3296 


^540 


17162 


4865 


12314 


17944 


4815 


27542 


77458 


2706 


3072 


377. 


90474 


80344 


58432 


8468 


4676a 


7111 


781 


39786 


8152 


57651 


495 


414 


40114 


48422 


62549 


2761 


PO.) 


£71.] 


• jn.} 


pa.] 


214 


400^ 


481 


263 


48«« 


3984 


39^4 


41 


37618 


24610 


24610 


3946 


4783 


142 


742 


79 


312 


8976 


18976 


204^1 


53^80 


46525 


.525 


^496 


7870 


240 


1.825 


' 827 
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ABITSmTIO. 



SUBTRACTION. 



Subtraction is the taking of one namber from another. 
In Buch a manner as to show what is left. 

INDUCnVS EXfiRCI9fiS FOR THB SLATE. 
' Section I. 



[Ist 811111.] 

From 1 3 7 

take 14 

123 



Subtract 14 from 137. 
4 from 7 leaves 3. 
1 from 3 leaves 3. 
Nothing from I leavts 1. The answer is 123. 



[9d sam.] 

238 

13 



[9il turn.] 

3249 

125 



[4th sun).] 

236G 

164 



rstb sum.] 

ie5& 

433 



24287 
4023 



p.] 
18976 
1062 



[8.] 
4695 
1525 



8487 
6003 



[10.] 

19876 
6143 



[II.] 
2896^ 
1263 



[W.] 
59047 
21012 



[l».3 
89643 
33141 
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P4.] 
42 
37 
15 



42 
37 
15 

[15.] 
393 
176 



Section II. 

7 from 2, iqe «anno/. TFe borrow I ten from 
the 4 tens ; u;Ate& a<2<2e(^ to the 2, makes 1 3. TAeny 
7 /rom 12 ^vea 5. 3 /rom 3, /eavea 1. T%e 
remainder is^ 15. 

or, 

7 /rom 3 tt^e eannoL We borrow 1 fefi /rom 
the 4 ^na ; t&Ate& added to the ^ makes 13. Then^ 
7 /rom 12 /(savea 5, 7%e 1 /^^ toa borrow added 
to the 3, makes 3 ^ one? 3 from 4 ileares 1. M^ 
answer ts, 15. 



[16.] 
3337 
143 



[17.] 

4596 

378 



[18.] 
1471 
335 



[19.] 

.574 
456 



[».] 
837 
766 



Pl] 
6436 
319 



765 
466 



[33] CW.] 

7843 8765 
744 378 



P5.] 
3547 
3654 



[36.] 

13849 

3956 



P7.] 
4763 
3685 



[88.] 
33356 
1189 



[3».] 

34574 
3389 



[30.] 
74596 
4378 



[31.] 

16835 

3147 



[31] 

45869 
14870 



[33.] 

48769 
39890 



[34.] 
35873 
18987 




[36.] 
59637 
39548 
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407 
268 
139 



407 
139 

t38.] 
37048 
13739 



Section III. 

M 8 fnm 7, wt cannot ^ we borrow a 10 
from the 40 ; which added to 7, make* 17; ^nd 
8 from 17 leaves 9. We thall now eaU the 40, 
thirty-nine. 6 froni 9 leaves 3. 2 /rom 3 leooM 
1, The, answer is 139. 
or, 

8 from 7, tt^c cannot. We borrow 1 ; and 8 
/row 17 ieaoes 9.. 1 ^o ^A^ 6 makes 7 ; and 7 
jfroOT 0, toe cannot. We borrow I fen from the 
4; am? 7 from 10 i^ve* 3. 1 added to the fi 
is 3 ; and 3 /rom 4 /eaves 1. 



[3«.] 

36052 
22774 



[40.] 

40302 
28654 



[41.] 

50400 
26244 











[4>.] 

40800 
25756 


[43] 
80200 
76732 


[44.] 
97000 
♦6273 


[45.] 

64000 

8765 


[46.] 
27004 
15092 


[47.] 
46200 
20009 


[48.] 
10000 
909 


[4».l 
40020 
37924 
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MULTIPLICATION. 



Multiplication teaches kow to find' whftt number 
would be made, hj adding a giyen number together seyeral 
times. 

iVb/f.— The following tabkiwMt be teamed peifiellif^ be- 
fore the exercise can be p^armed« 

MULTIPLICATION TABLE. 



d times 1 are 2 


3 times 1 are 3 


4 times 1 are 4 


2—4 


2—6 


2—8 


3—6 


3—9 


3 — 12 


4—8 


4 — 12 


4 — 16 


5 — 10 


5 — 15 


5 — 20 


is — 12 


6 — IS 


6—24 


7 — 14 


'7—21 


7—28 


8 — 16 


8—24 


8—33 


9 — 18 


9 — 27 


9—86 


10 — 20 


10 — SO 


10 — 40 

11 —4? 


11—22 


11 — 13 


12 — 24 


12 — 36 


12 — 48 


S times 1 are 5 


6 times 1 are 6 


7 times 1 are Z 


2 — 10 


2 — 12 


•2^14 


3 — 16 


3 — 18 


3-^21 


4—20 


4—24 


4—38 


6—25 


5 — 30 


5— 35 


6—30 


6 — 86 


6—42 


7—35 


7 — 42 


• 7 — 48^ 


8—40 


8—48 


8 — 56 


9 — 45 


9 — 54 


9 — 63 


10 — 50 


10 — 60 


10 -.► 70 


11—55 


11 i- 66 


11 — 77 


12-^60 


12 —72 
3* 


12 — 84 
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8 times 1 are 8 

3 — 16 
3—24 

4 — 32' 
6 — 40- 
6—48 
7—66 
8—64 
9—72 

10 — "80 

. 11—88 

12 — 9€v 



9 times 1 are 9 
2—18 
3—27 
4—36 
6—46 
6—64 
7—63 
8—72 
9—81 

10— 90 

11— 99 
12—108 



10 times 1 are 10 

2-20 

3— 80 

4—40 

6—60 

6— 60 

7—70 

8—80 

9—90 

10 — 100 

11—110 

12 — 120 



irtimes 1 aie 11 
2—22 
3—33 
4—44 
6—65 
6—66 
7—77 
8—88 
9—99 

10 —110 

11 —121 

12 —132 



12 times 1 are 12 
2—24 
3—36 
4—48 
6—60 
6—72 
7—84 
8—96 
9 —108 

10 —120 

11 —132 

12 —144 



How many are seven times 9 1 Nine times 6 ? Six times 4 ? 
Four times 7 1 Seven times 111 Eleven times 9 ? Nine times 
2 1 Two times 8 ? Eight times 12 1 Twelve times 6 1 Six times 
3 1 Three times 10 ? Ten times ^t Five times 6 ? Six times 7 ? 
Seven times 7 1 Seven times 6 ? Five times 4 ? Three timss 5 ? 

How -many are four times 12 1 Twelve times 3 1 Three times 
4 1 Four times 11 ? Eleven times 6 ? Five thnes 6 1 Eight 
times 9*1,. Nine times 4 1 Four times 2 ! Two times 10 ? Ten 
times 7 ? Seven times 3 1 Three times 2 ? Two times 5 1 Five 
times 12 ? Twelve times 10 1 Ten times 9 ? Nine times 3 ? 

How many are six times 8 1 Two times 7 1 Seven times 8 ? 
Eight times 4 1 Four times 10 ? Ten times 6 ? Six times 6 ? 
6ic times 11 1 Eleven times 12 1 Twelve times 7? 

How many are nine times 7 1 Six times 9 ? &c. siting each 
^estion hackwatds. 
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UntlTIFttCATION. Id 

INDUCTIVE EXEfiCISES FOR THfi^ SLATE. 

Section h 
1. Multiply 48 by 3. 

Ans. 3 times 8 is 24. Set down 4, and 



48 

3 

144 



carry 2. 3 timei 4 m 12, and the 2 that 
was carried make 14. 7%e answer is 144. 



[Sdsam.] [3d mm.] [4th 1001.] 

Multiply 13 Multiply 34 Multiply 42 

By 3 by 2 by 2 



[5.] [6.] [7.1 [8.] 

Multiply 123 323 421 321 

By 3 3 4 5 



[«.] [10.] [11.] [1*] [13,1 

MuUtply43^ 4321 3223 5432 3454 

By 4 5 4.5 4 



• 


;=« 








Multiply 
By 


[14.] 

5423 
6 


[15.] 

3421 
. 7 


[16.] 
6435 
6 


[17.] 
5342 
7 


Multiply 
By 


[18.] 
7465 
6 


[19] 

6534 

7 


[90.] 

452S 

8 


5764 

7 
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pa] 
Multiply 7465 
By 8 



P3.] [24] p85.] 

4321 8576 6534 

9.8 9 



In the following sums, and throughout the arithmetic^ 
the pupil must remember to begin to set down the an- 
swer directly under the figure which he muUipUes hy. 

[26.] [27.] [28.] [29] 

Multiply 9756 7465 9876 9675 

By 8 



[27] 

7465 
9 



[28.] 

9876 
8 



Section II 
Multiply 5 by 70. 

Ana* 7 times 5 is 35. Set daum 35 

under the 7; and put a cipher after it for 

the cipher that is after the 7. The answer 
ik 350. 

[31] [82.] [33.] [34.] 

Multiply 8 37 350 460 

By 900 3000. 500 600 



[30.] 

5 

?0 

850 



7200 



81000 125000 276000 



The pupil may 'perform the following sums in the 
same manner; taking care to put the last number in 
the question underneath the number which is to be mul- 
tiplied; and to put the first figure in the answer under 
the figrure he multiples by. 



35. Multiply 4 by 80. 

36. Multiply 9 by 80. 

37. Multiply 11 by 90. 

38. Multiply 16 by 30. 

39. Multiply 22 by 40. 

40. Multiply 341 by 50. 
I. Multiply 123 by 400. 



42. Multiply 4767 by 60. 

43. Multiply 241 by 700. 

44. Multiply 476 by 800. 

45. Multiply 395 by 400. 

46. Multiply 462 by 9000. 

47. Multiply 621 by 4000. 

48. Multiply 849 by 7000. 
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t^l 



[49.] 
18 
14 
73 

18 

353 



Section III, 

Maltiply 18 by 14. 

Ans. 4 times 8 ore 33; set down 3 under 
the A. 4 times 1 are 4, afid 3 to carry 
are 7. 1 time 8 is S; set down the 8 under 
the I. I time 1 is 1. Both answers added 
together equals 353. 



[50.] 
Multiply 14 
By ^ 

98 
14 

338 



[51.] 

131 
69 

1089 
736 

9349 



[52.] 

193 
34 



[58.] 

146 
38 



Perform the following in the same manner. 



64. Multiply 37 by 43. 68. 

56. Multiply 146 by 76. 69. 

56. Multiply 735 by 98. 60. 

57. Multiply 4760 by 69. J 61. 

[fl2.] [«3.] 

3346 9873 

304 407 



13984 
9738 

986784 



Multiply 305 by 47. 
Multiply 6063 by 71. 
Multiply 3477 by 86^ 
Multiply 3941 by 89. 

[«.] 
1876 
306 
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DIVISION. 



DimioN is the opentioKL of findhig: koto many iimeM 
one number can be taken from another. 



Section I. 
When the divisor is not more than 12, 



[let ram.] [Sdnim.] [Sdtum.] 

5 )10 5 )30 6 )42 

S 6 7 



[4th tum.] 
8)72 



[5th ram.] 
7)56 



[6.] 

9)63 



8)40 



p.] 
9)36 



8)64 



[10.] 
6)48 



^^^'^ Ans. 4 h contained in 8, 9 Umei. 4 ta 

^ )^^^ contained in 4 #ne ttme, 4 is contained in 0, 
.^10 no time, 7%e answer is 210. 

nt.] [13.] [14.] P5.] 

4 )2448 3 )3690 6)4860 8)6408 
612 



[16.] 
5)2550 



[n.] 
6)30612 



[18.] 
8)56248 



n»»i 

7)35742 



[»^1 
6 )1476 
246 



Sbction U. 
6 is contained in 14, 2 times and 2 owr. 
The 2 ihat is over is put before the T and 
makes 27* 6 is contained in 27, 4 <tmet oficl 
3 over. The 3 w j9u< hrfore the 6 Ofid fftoifcet 
36. 6 ta contained in 36, 6 Umes, 
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pi.3 DB.1 p3:t p4.] 

9)7652 3 )6789 5)6564 4)5736 



5)6340 6>7776 ' 6)5479 7)9471 



p».] [».] [31.] [88.] 

8)9784 9)8757 7)87647 8)94398 



[33.] [34.] [35.] [M.] 

^)43972 8)64248 9)75906 7)46235 



Section III. Long Division. 
When the diyisor is Hiore dhm 19. 



[37.] 

23)476439(20714 

46 

164 
161 



23 is contained in 4, no time, 
23 is contained in 47, 2 times. 
Twice 23 is 46, which subtraeP' 
ed from 47, leaves 1. Instead 
cf putting 1 btfore the 6, ptU 

6 of/er M€ 1, which makes 16. 
23 tn 16, fk> iimcf bring doxon 
the 4 after ity and it makes it 
164. 23 tn 164, 7 times i and 

7 times 23 t< 161, tiiAtcA suh- 
traded from 164, /Isaoes 3. Bring 



33 
23 

102 

92 

10 rem. 

down the next figure f and 23 tn 33 one time^ and 10 
««er. 3rtn^ down the next figure} and 23 tn 102, is 
4 times and 10 owr. 7%e whole answer m« 20714 ami 
10 remainder. 
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£38*1 If the pupil wishes |to ^msh 

44)7467$3(1 this sum, he may tiy the ^«^ 

44 figure of the divisor. As he 

306 leaves one figure of the divisor, 

he must also leave one of 306. 
Therefore 4 in 30, 7 times. 
Put 7 in the answer, and 7 
times 44 is 306. But as 308 
cannot be subtraeted from 306, 
7 is too much for the answer* Rub it out and put down 6. 
The pupil may be told that this method is the best 
he can pursue, though he will not always get right the 
fiirst time^ He may also be told that he must never 
put more than 9 at any one time in the answer. 

39. Divide 876476 by 73. 

40. Divide 123456 by 85. 

41. Divide 341563 by 96. 

42. Divide 452678 by 179, 

43. Divide 213467 by 78. 

44. Divide 245163 by 91. 

45. Divide 123544 by 356. 

46. Divide 564157 by 189. 

47. Divide 567664 by 518. 

48. Divide 246851 by 467. 
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NOTATION AND NUMERATION. 

1. Etbry tiikig which exists of itself may be iiiGreased 
er diminished in two different ways. . One of these ways is 
by Varying the wlleetion of several nmilar iking$^ as in 
the examples of one aqiple, two apples, a hfJMdrtd apples, 
Aec. The other way is to alter the eicteat; that is to 
change the lengthy breadtkj or ihieknesa of the 8ame thing. 

Any thing which can be increased or diminished has 
received the general name of quantity, 

2. Number is the paitieular name that is g^yen to qoan- 
tity in eoUedion, 

3. Magniiude ia the particuilar name we give to^ quan- 
tity in extent. 

Thus, a line is a magDitude« becanse it has length; 
any turface is a magnitude, because it has length, and 
breadth ; any eoUd is a magnitude, because it has. length, 
breadth, and thickness. Besides these, there are several 
other species of quantity; such as wei^j time, motion^ Sic. 

4. The first idea of numbeir is formed by joining one 
thing to another; and then johung another to these two; 
and then to this collection, another; and so on as loDg 
as we choose. 

1. In how many ways are objects eaaceptihle of increase and diminu- 
tion 1 Mention one way. Mention tbe other. Wliat general name baa 
been given to tbe property of inereaae and diminution^ 1 3. What is 
number 1 3. What ia magnitude 1 Give some examples of magnitude. 
4. How do we first obtain an idea of number 1 
3 
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5. fc order to form an idea of magnOu^, we first adopt 
MV one particular extent, for a meaturt, and then, using 
that measure as a term of comparison, we ascertam wh*t 
is the proportion between that and any other eitent of the 

same species. ^ ^ • i* 

Thus, if I wish to ascertain the length of a given line. 
I first fix upon some known length, as a/oo* or an tncA, a3 
a measure; and then determine how many times this m^- 
sure is contained in the proposed line. For example, the 
measure may be contained five times ; and then the proper- 
• tion of the required magnitude to the measure, is expressed 
by saying it is five times as large ; or in common language, 
by saying it is fioe feet or jht tnehes long. 

6. Magnitudes are expressed with numbera by consider- 
ing a collection of Mveral parts of the same quaniUy, instead 

. of a collection of several similar things. ■ 

Hence, aU kinds of quantities may be expressed with ««m. 
hers, by considering them, either as collections of several 
similar things, or as collections of several disUnct parts. 

7. As in most of our concerns we consider tilings ac- 
cording to tiieir nurtAer, we are frequentiy obliged to coA 
culate what effect will be produced by combining two or 
more numbers in any particular manner. 

8. An examination into tiie different methods of cal- 
culating, constitutes the science of Jrithmetie. 

9. Definition.— s^Ume^w « ^ •"«««« «/ «w«n^««» "'^ 
the art o/ ealeulating. Jh a seUnee^ it considers the nature 
and properties of numbers. Jh an art, it teaches havj to 
represent nunibers hy figures, and fuHUshes easy and certain 
$neihods for operating with them. 

». How do we form a definite idea of magnitude or alzel Give an 
lUustratlon. «• How It the meainre of magnitude expressed 1 How can 
we apply number to a magnitude 1 7. What often happens firora the ftct 
that we have so much to do with numhert 8. What do we eall a de- 
■cription of the methods of calculating IJ 9. Define ^ritkiMtic. 
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10. 7%e first object of arithmetic is to establish a method 
of writiiig nmabeni ia an abridged form ; so that they may 
be more easily perceptible to the mind, and more readily 
used in our operations. This branch of arithmetic is 
espied Numermiion. 

U. DiriNiTiON. — Nunteraiion ia the art of writing any 
number by the aid (f ten eharaeters or figures* It also 
embraces the ability to read any nnmber when so written. 

12. We are enabled to write so many different numbers 
with so small a yariety o^ figures, by arranging those 
figures according to a system analagous to that of the 
uuneral nomenclature. 

13. The following are the figures and their names : 
Cipher or Bought, one, two, thne, lour, Ato, six, Mven, eight, nine. 

1234567 8 9 

All of these figures but the cipher are called significant 
figures. The cipher is fio^ a significant figure, becai^e it 
does not represent any number. 

14. When either of these figures is used alone, it is 
called so m^y umte. Thus, the figure 8 stands for eight 
units. 

15. The meaning of unit^ ie a tingle whole thing. 

16. We have no figure for a number orer nine* There- 
fore, to represent morci tiian nine, we make a figure, stand 
for so many colleetionBf instead of so many single things. 
Thus, we say 4 tens or forty ; 5 hundreds ; 7 thousands, 
&c. ' 

17. This may be explained as follows : I 
in the first place, we know that, in our numeral nomen- 
clature, the first order of names represents ones or unita $ 

10. What is the first object of arithmetic % Why is this necessary f 
11. Define Numeration. 12. How can we write all our numbers with 
0147 ten figures f 13. Which are Uie significant figures 9 14. When 
<io ^eta figures stand for ones 7 15. What is the meaning of unit 9 
1ft. How CMk we make a figure stand for more than 9 1 17. . Wliat is 
represented hj the first order of names in counting f the second I 
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that the second order represents collections of ten onesy (as 
in sixty y meaning mr Una f) that the third' order or hundreds 
represents collections of ten tens ; that the fourth order or 
thousands represents collections of ten hundreds ; ea<^ 
name representing collections ten times as great as the next 
smaller one. 

Accordingly, the prineiple has been esiabU^iedy that cftet 
any name has been expressed by a figure^ we may express ^- 
namecf the next higher order by putting a figure ifmrtedi- 
ately to the left cf the figure already toritten. Thus, 5 hy 
itself represents fire units,' 5 immediately before anotiier 
figure, represents 5 tens or fifty ; as in 54, (J^y and four f} 
5 immediately before tens, will represent 5 hundreds, as in 
543, (five hundred forty and three;) 5 immedi&tely befese 
hundreds, will represent 5 thousands, as in 5627, {fiioe 
thousands, six hundreds, twenty and seven ;) &c. 

It remains now to show how to write a number that ier 
composed of some higher collections, but is lacking vx 
some of the less ; such as sixty, which' has no units ; six 
hundred and one, which has no tens; si± thousand and 
seyenty, which has no hundreds and no units. To write 
such numbers, it is evident that our only trouble will be to 
make each order hold its proper place. To effect this, 
if there are no units in the number, we fill the units' place 
with the cipher or 0, that the tens may be put before it ; as 
in 60. If there are no tens, we fill the tens' place with % 
cipher, that the hundreds may be put before it; as 601, 
So if there are no hundreds, we fill the hundreds' place 
with a cipher ; as in 6070. And in general, when in enunf 
dating a number, ^ere has any order of names been 
omitted, the place of thai order must be supplied with a cipher 
when the whole number is to be written in figures. 

third f fourth 1 In counting, how much is one order of nameti greater 
than the precedfbg one f How can we express this in writing nurabera % 
Bepeat an example. How can we do- this, when ona or mftre of Dm 
intermediate orders is lacking f 
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EXCRCISES. 

1. yfhsit do we mean in saTing Ma%-MMri ?— -Writ^ it. 

8. The same questions should be asked on each of the 
foHowing numbers ; which, when ctnswered, should b€ 
written on the blackboard by the pupil. 

Thirty-four ; Seventy^ix ; Forty-dght ; Ninety-three ; 
Twenty-nine; Fifty-five; Eighty-one; Forty; Seyenty 
four; Thirty; Forty-seven; Twenty; Sixty-nine 

3. What do we mean in saying four hundred and sixty- 
five?*— Write it. 

4. Seven hundred and forty-two; Five hundred and 
thirty-six; Four hundred and sixty-four f Nine hundred 
and 8eventy<»five ; Two hundred and ninety-eight ; Eight 
handled and eighty-seven; Six hundred and twenty-five; 
Three hundred and eighteen; Seven htindred and sixteen; 
Four hundred and twelve; Eight hundred and seven ; Three 
hundred and five; Seven hundred and four» Six hundred 
and three; Nine hundred and one. 

5. What is meant by the ^number Four thousand five 
hundred and seventy-three? Ans. 4 thousands, 5 hun- 
dred, 7 tens, and 3 units, 

6. Write it. 

7. Each of the following may be repeated and written 
in the same manner. 

Four thousand seven hundred and sixty-two. 
Eight tixousand four hundred and seventy-eight. 
Nine thousand eight hundred and fifty-three. 
Seven thousand and eighty-seven. 
Six thousand four hundred and one. 
Three thousand and six. 
Four thousand and seventy-five. . 

Nine thousand. — ^Ten thousand. 
Ten thousand and four hundred. 
Ten thousand five hundred and forty-six. 
3* 
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Twelve thousand three hundred and four. 

Fourteen thousand and fourteen. 

The pupil must now understand that in reading; namb^xs, 
we mt^.say 14 onegi but that we cannot say 14 tens^ or 14 
hundreda. But aridunetieians are accustopied to say 14 
thousands. In the same manner we can say 313 «»«•, hut 
not 312 tenSi or 319 hundreds* But we may say 312 thou" 
sands. On this account, we sometimes divide a large written^ 
number into periods of three figures each ; and then the left 
hand period is called the period ef units^ and the next period, 
the period cf thousands. Thus we may write 313 thousands 
and 312 as follows : 312,312. 

23. The pupil may now mark the periods as he writes 
the following numbers. This will be done by writing fint 
the number of thousands, and then taking care to make a 
comma and write after it three figureis. 

Sixty-one thousand. Ans. 61,000. 

Ten thousand four hundred. 

Twelve thousand six hundred and one 

Twenty thousand and three. 
' Forty thousand and forty. 

Ninety thousand and nine hundred. 

One hundred thousand. 

Two hundred thousand and six hnndred. 

Three hundred and four thousand and four. 

Four hundred and two thousand eight hundred. 

Five hundred and fifty dionsand and ten. 

Six hundred and sixty thousand and fifteeen. 

Seven hundred thousand four hundred and fifty. 

Eight hundred thousand and forty-eeven. 

Nine hundred thousand and fourteen. 

Seven hundred and one thousand and one. 

Six hundred and thirty thousand and forty. 
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18. This method of wRtiag nuiabera is made easy and 
expeditious by considering the fbllomng principle in oar 
nomeral nomenolatare. In connting, our first three orders 
of names may be considered as unita, tens of units, and 
hundreds of units ; our next tliree orders may be considered 
as ihatuanda^ tens of thousands, and hundreds of &oa* 
sands ; the next three as milUonSj tens of .millions, and 
hundreds of millions ; the next three as billions^ tens 
of billions, and hundreds of billions ; and so on, making 
groups continually, each of three orders. Accordingly, 
when we wish to write a number, we need only to comidtr 
tJie highest name mentioned, and write the number of thai 
fast,— which may take either one, twOf or three Jigwrea ; and 
then write the next highest name; and ao on in aueeeasion^ 
terminating at last with the units. And we must ahoay$. 
remember that each name above hundreds, unless it be the very 
highest that is mentioned, will require a group of three ordeiPSt 
to express it» 

For example, if it be required to write Ibrly billions, two 
hundred and seven millions, twenty«fiye thousands, four 
hundred and six, I would write it thus : 

Billions, Millions, Thousands, Units. 

40, 207, 035, 406, or 40,307,025,406. 

19. It follows from this, that any number written in 
figures may be read in the following manner. First, sepa^ 
rate the number inio periods of three figures each, proceeding 
from the right hand towards the left ; and give them the 
names units, thousands, millions, billions^ irilUons^ quadiriU 
lions, quintilUons, aextillions, jrc. Then, commencing with 
the right hand period, read each division (f figures ^as if :i 
stood alone, and then add the name of the period, 

18. In numermting, how many figures may W4 consider aa belonging 
to one group? Name the different groupe, from the amallest |o the 
greateet, und then from the greatest to the emallest. How doeit thto 
assist us in writing large numbers 1 Give an example. 10. What mis 
If there for reading nimibers f 
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For example, if we wish to read the number 
7602410950051438 ; we will first point it oflf as follows, 
7,603,410,950,051,438 ; and then' read it thus ; seven 
quadrillions^ six hundred and two trillions^ four hundred 
and ten bilHonSy nine hundred sind fifty millions, fifty-one 
^ousands, four hundred and thirty-eight. 

There was formerly a custom in England, which has 
been somewhat followed in this country, of giving the 
name of billions to millions of millions; of triUifms to 
millions of billions, and so on. But the method here 
adopted of making periods of three figures instead of six, 
is universal on the continent of Europe, and is now 
adopted by the best mathematicians iti England. 

For some other directions, see page 206. 

20. To numerate a number is to designate what order 
each of its figures represents, as follows : 



7, 

f 



3, 

§ I 



4 1 0, 9 5 0, 5 1, 4 3 8 



s ^ I s 






§ i 



111 



I" 



s 
s 

i 



5- ■ - 












21. What is it to numerate a number? Numerate and 



read the following numbers. 

1. 427654382. 

2. 565002761. 

3. 745260003. 

4. 6028406. 

5. 94000786, 



6. 8900065431. 

7. 28740062731. 

8. 98200004; 

9. 76542826841. 
10. 3450876004. 



Digitized by CjOOQIC 



NOTATION^AKV NinMffi&ATlbN. 38 

IblBRCISES. 

Repeat, and wrke the following numbers : 

One' million and fort]^ thousand. 

One million four thousand and tblHy-two. 

One million eight hundred thousand font hundred and two. 

One million seven hundred and forty*one thousand eight 
hundred and sevenly-nine. 

Ftve millions four hundred and fifty-one thousand tWo 
hondred and tiiirty-two. 

Ten millions seyen hundred and thirty^six thousand eight 
hundred and eightj-one. 

Eighteen millions four hundied and thirty-two ^ousand 
seven hundred and forty-mx. 

Twenty-one millions and six hundred thousand. 

Forty-seven millions four thousand and four. 

Ninety-six millions twenty thousand and seventy. 

Seven hundred millions and four hundred thousand. 

Bix hundred and twenty millions and thirty. 

Eight hundred ahd thiity^one millions and eighty. 

Nine hundred millidns and nine hundred thousand. 

Four hundred mlllioBs four thousand and four. 
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MENTAL ADDITION, 

Highly necessary to he understood by the pupiL 

How mach is 4 tens and 5 tens % How is it written ? 
How much is 7 tens and 2 tens % How is. it written % 
How much is 8 tens and 6 tens 1 How is it written 1 
How much is 7 tens and 9 tens when properiy expressed ? . 
How much is 4 tens and 8 tens when properly expressed ? 
How much is 6 tens and 7 tens when properiy expressed 1 , 

Then how much is 60 and 70 ? 
How much is 7 tens and 8 tens when properly expressed ? . 

Then how much is. 70 and 80 ? 

How much is 3 tens and 4 tens when properly expressed t 

Then how much is 30 and 40 1 
How much is 20 and 60 1 40 and 50 % 
How much is 30 and 30 % 40 and 40 % 
How much is 50 and 70 1 70 and 20 % 
How much is 40 and 80 1 80 and 50 1 
How much is 70 and 90 1 90 and 60 ? 
How much is 4 hundred and 3 hundred ? 
How much is 600 and 300 ? 200 and 700! 
How much is 500 and 400 1 300 and 500 ? 
How much is 400 and 600 when properly expiessed % 
How much is 600 and 600 when properly expressed 1 
How much is 700 and 600 when properly expressed 1 
How much is 700 and 800 ? 500 and 900 ? 
How much is 600 and 800 1 800 and 900 1 
How much is 4,000 and 5,000 1 6,000^and 3,000 1 
How much is 9,000 and 8,000 1 40,000 and 30,000 1 
How much is 300,000 and 500,000! 7,000,000 and 

6,000,000! 
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ADDITION. 



DEFINITIONS. 

Addition is the putting together of two or more nimi- 
bers in sach a manner as to show how many they repre- 
sent when combmed. 

Tliat number which shows how many there are in two 
or more numbers when combined, is called the turn or 
amount. 

The amount of small numbers may be found by adding 
them in the mind. But the amount of large numbers 
is found by the following 

Rule. 

I^rstj State the question by putting units under units, 
tens under tens, &c, so that they will stand in columns. 

Second^ Begin at the right hand, and add up each 
column by itself; and write directly under it, its amount 
if less than ten. But if in writing the amount of any 
column, there should be more figures than one, set 
down the right hand figure only; because that belongs 
to the same order in numeration that the column does. 
But the left hand figure will represent the order of the 
next c(^umn, and must therefore be carried to that 
eolnmn. 



What is addtian t Vhat is the aum or amount f Wbat it it to stato 
tbe question t What do jou do when the amoant of any colanin requires 
more than one agnre to express iti But suppose the eolomn is tfe* 
flirthest to the left 1 How do you prove addition 1 
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Finally, Under the last column, write the whole of its 
amount. 

Proof. The pupQ may be taught that he may make 

himself more certain of a correct answer, by cutting off 
the top line, and • Anding the amount of the other lines; 
and then adding that amount and the top line together, 
in order to bring tiie whole amount. If the whole amount 
as found first, and the whole amount as found in this 
way, are alike, we say we .have proved the sum. 

Each of the following sums may be done, and after- 
waids proved. 



. 


SUMS FOR EXERCISE. 




[1] 


W 


[3.1 


80976431 


1604036 


60000000 


7847365 


64307 


7000000 


348000 


4778977 


499999 


6749704 


44499837 


76874 


8497460 


4076088 


4157843 


104418960 


54943245 


71734716 


23442599 


53439209 


11734716 


lt)4418960 


54943245 


71734716 


[4.] 


[5.] 


[6.] 


47065378 


10007654 


47600007 


64673214 


80706457 


74800000 


89674030 


7142420G 


46500064 


41071406 


82634206 


32100100 


78600042 


40810411 


87643410 


p.] 


[8.] 


[9.1 


12976534 


1753963 


1658173 


76543129 


6543179 


7583943 


54312976 


5326474 


5425813 


31297654 


1953632 


3836352 


97654312 


7415196 


9146187 


65431297 


3232751 


6773953 

by Google 
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no] [11.] IK.] 

1753896 165817a 1753890 

6548173 7583094 6548107 

5823479 5425030 5823407 

8350663 3830085 8350609 

1908319 8146380 1003619 





[13.] 


[14.] , 


[15.] 


1675558 


1823670 


16755587 


8760037 


6778509 


60032719 


2719976 


76154t)8 


97385473 


3854021 


5094746 


87004200 


€547382 


5090325 


9865616 


[16.] 


[17.] 


[18.] 


87659432 


73298255 


57905900 


23495678 


757337 


5349940 


82736459 


34640049 


230536 


9546372 


66590 


87060 


29753 


6240395 


49546402 


[19.] 


[^.J 


[21.] 


7890 


66577 


7a0740 


76543 


4576 . 


91392077 


678901 


83650^ 


6465 


6543210 


85927 


406 


56789 


72944094 


38 


5432 


290130 


4980227 • 


[22.] 


[23] 


[24.] 


675486 


675609 


93132 


3920107 


80853 


547 


29385 


4^41 


64867205 


4756 


4909673 


725090 


279630 


905722 


780002 


57020949 


20270 


60099 
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P5.3 


P».] 


[37.] 


6547328 


900674 


500068 


7534664 


6556 


904366 


94640756 


54340024 


4726 


457367 


3774077 / 


477267 


207648 


6276364 


604 


6034656 


6626564 


358466 


76627 


68764825 


5675 


[28,] 


£29.] 


[30.1 


4680261 


1030785 


52448 


79354680 


68981632 


698360 


261793 


67664 


7107669 


54680 


904 


53001702 


«617 


142678 


2386453 


935468 


5650316 


901618 


2617935 


32009 


56432 


[31.] 


[32.] 


. [3S.] 


7908 


67193427 


716511 


15794595 


6767039 


1668766 


458474 


799640 


32890156 


7783 


9868 


96556968 


45352 


S3221 


S5935387 


2873846 


534175 


07488476 


26784638 


7127737 


14047296 


- 







APPLICATION. 

1. A farmer sold his rye for 75 dollars; his com for 
84 dollars; his potatoes for 24 dollars; and his oats 
for 54 dollars. How many dollars did they all amount 
to? Ans. 237 dollars. 

9. A gentlemen owed to one merchant 47 dollars; 
to another, 105 dollars; to another, 367 dollars; and to 
his tailor, 94 dollars. How much did he owe to them 
all? Ans. 613 dollara. 
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3. A person »wns five farms. The first contains 475 
acres ; the second, 596 acres ; the third, 874 .acres ; the 
fourth, 846 acres ; and the fifth, 327 acres. How many«k 
acres do they all contain ? Ans. 3118 acres. 

4. A man paid at one time, 196 dollars for a chaise, and 
176 dollars for a horse ; and at another time, 60 dollars for 
a suit of clothes, and 47 dollars for other articles. Hoiw* 
much did he pay in all 1 Ans. 47S dollars. 

5. A man owns five houses. One is worth 1436 dollars ; 
another, 1276 dollars; another, 1148 dollars; another, 1075 
dollars ; another, 975 dollars. What are they aU worth % , 

Aqs. 5910 dollars. 

6. Two farmers had each 475 acres of ] and. How many 
kad they l^otk? Ans. 950 acres. 

7. Three teachers had each 47 scholars. How many 
scholars had they in all I Ans. 141 scholars. 

8. A man had'two sons and three daugl^ters. He gave to 
his sons 240 dollars apiece, and to his daughters 22^5 dollars 
apiece. How many dollars did he give them all 1 

Ans. 1155 dollars. 
^ 9. A merchant had three vessels, that were worth 6400 
dollars apiece ; a store worth 1500 dollars ; and goods in the 
store v^orth 8606 dollars. How much did they all amount 
to? Ans. 29,300 dollars. 

10. A butcher killed an ox, which was weighed in sepa- 
rate parts. Each of the two hind quarters weighed 175 
poonds ; each of the two fore quarters 152 pounds ; the hide 
105 pounds; and the tallow 108 pounds* What was the 
whole weight of the ox ? Ans. 867 pounds. 

11. From the creation of the world to the flood was 1656 
years ; from the flood to the Christian era was 2348 years ; 
and from tiie Christian era till the time in which I am writ- 
ing! M ^336 ye»rs. How long is it since the creation % 

Ans. 5840 yeais. 

• Digitized by VjOOQIC 



40 ARITHMETIC. 

12.. There are four loads of flour. The first contains 97 
barrels, and is worth 776 dollars ; the second contains 81 
barrels, and is worth 630 dollars ; the third contains 94 bar- 
rels, and is worth 704 dollars ; and the fourth contains 77 
barreU, and is worth 616 dollars. How many barrels of 
flour are there in the four loads, and what are they all 
dnrorth ? Ans. 349 barrels, and they are worth 2726 dollars. 

IS. Albert has 8 marbles, and James has twice as many. 
How many has James, and how many have they both ? 
Ans. James has 16 marbles, and both have 24. 

14. A gentleman gave to one son 175 dollars, and to an* 
other twice as much. How many did he give to both % 

Ans. 525 dollars. 

15. James is 23 ye^rs old, and his father is 35 years oldet 
than he. How old is his father 1 Ans. 58 years. 

16. A gentleman was requested to tell his age. He said 
that when he was married, he was 37 years old, and that he 
was married 49 years ago. How old was he % 

Ans. 86 years. 

17. At one o'clock, the clock strikes once ; at two o'clock, 
the clock strikes twice, and so on till twelve. How many 
times does it strike from one to twelve ? Ans. 78 times. 

18. > After twelve o'clock, time begins with one o'clock 
agaio^ How many times does a clock strike in one day, oi 
24 hours % Ans, 156 times. 

19. A man had six sons. He began with the youngest, 
and gave him 12 cents. To the next older, he gave 7 more 
than he did to the 3^ngest. To the next, he gave 7 more, 
and so on, giving each 7 more than the last. How many 
did he give to the eldest, and how many to them all ? 

Ans. He gave 47 to the eldest, and 177 to them alL 

20. A man bought a horse for 87 dollars, and was so for- 
tunate as to sell him for 48 dollars more than he gave for 
him. For how much did he sell him 1 Ans. 135 dollars* 
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SI. A merchant has due to him from people in Boston, 
325 dollars in book accounts, and 756 dollars in notes ; from 
people in New York^ 826 dollars in hook accounts, and 274 
dollars in notes ; and frora people in Philadelphia, 675 doI<i> 
lars in notes, and 87^ dollars in book accounts. How much 
is .due to him on book account, and how much in notes ? 
Ans. 2029 dollars on book account, and 1705 dollars in note0. 

22. Peter gave his 8t8tet.27 chestnuts, and 25 walnuts ; 
Robert gave her 37 Walnuts, and 42 chestnuts ; John gave 
her fifteen chestnuts and 34 walnuts ; and Alfred gave her 
45 walnuts and 37 chestnuts. Tell me how many walnuts 
and how many chestnuts she had, and how many nuts 
of both kinds each gave to her. 

SIGNS. , ^ 

The pupil may now be told, that this sign, + which is 
called mpre^ or plus which is the Latin for Tnore^ is the 
sign of addition } that is, it shows that the number After it 
is to be added to the number before it. And two parallel 
lines are used for a sign of equality ; that is, that the sums 
before it amount to the same number as the sums after it. i 

Thus, 4 + 3 = 7, is read, 4 plus 3 is equal to 7 ; or 4 
added to 3 is equal to 7. 

Such expressions as 4 + 3 = 7, are called equatiotu. 
They are made up of quantities wMch are differently repre- 
sented, and yet equal to one another. The pupil may now ^ 
see whether the following equations u^ correct. 

23. 7496 + 8765 + 426 + 8765 + 476 = 25928. 

24. 7848 + 4247 + 277596 +-666 + 6558 = 296915. 

25. 47 + 478 + 4789 + 47891 + 7891 + 891 + 91 « 
C2078. 

26. 123456789 + 12345678 + 234567 + 3456 «- 
136040490. 

4* 
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' S)7. Eight thousand four hundred + ninety-six thousand 
and seventy-ftrd + fourteen thousand and fourteen + 
eighty-four thousand and twelve + seven hundred and 
819 + four thousand eight hundred and thirty-seven + nine 
thousand and nine + ^i^ thousand and sixty aes 223113. 

28. Ninety- four thousand eight hundred and seventy- 
five + sixty-two thousand and sixteen -|- fourteen thousand 
and forty + eighteen hundred and seventy-two + nine 
millions one thousand and five -)- fourteen millions, seventy 
thousand and seven + ten millions eight hundred and 
tiinety = 33244705. 

29. Four millions seven hundred and fifty-four ■\- eighty 
thousand five hundred and six + four thousand eight hun- 
dred and seventy-five + eleven millions nine thousand and 
seventy-six + ten thousand four hundred and eleven =* 
15105622. 

30. Sixteen millions -)- sixteen thousand and sixteen + 
sixteen hundred and sixty -(- sixteen and six ss 1601 7698. 

31. Eleven millions + eleven hundred and eleven thoii- 
sand + eleven hundred + eleven ^ 1**115^111. 
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SUBTRACTION. 



DEFINITIONS. 



SuBTRAdnoN is the taking of one nnmber from 
m such a manner as to show what number is left. 

% The number to be subtracted from is called the mmu- 
end i which signifies to be diminished. 

3. That number which is to be subtra<$ted is called the 
m^btrahend ; which signifies to be subtracted, 

4. The number which is lefi after subtracting is oalled 
the remainder i and the remainder is tiie answer to the 
question. 

5. When the numbers are small, their remainder may be 
found by subtracting in the mind. But when the numbers 
are large, we find the remainder by the following 

Rule. 

Firsty State tlie question, by placing the less number 
under the greater, taking care to put units under units, ten» 
under tens, &c. ; and then draw a line underneath. 

Second^ Beginning at the right, take each figure'^ the 
lower number from the figure! above it, and write the 
remainders underneath the line. 

But, if any up^er figure is less than the figure below it. 

What is wbtraetion 7 What is the minuend i What is the subtrahend f 
What is the remainder ? What does the remainder show 9 How do wo 
subtract small numbers 1 Can we subtract large numbers in the iqind * 
How do you state a question In subtraction 1 How do you im>ceed after 
the sum is stated ? Supposing any vipper figure is less than the one 
under it f How many methods are there of subtracting tiie next figure, 
after we have borrowed ? What is the most common 1 What is th« 
Ptber 1 How are sums in subtraction proved Y 
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call it ten more than it is ; and to compensate for this, 
proceed as if the next figure at the left was diminished by 
one. 

JVo^.— There are two methods of proceeding when we 
suppose an upper figure to be diminished by one. The 
common method is to call it as it is written ; and while we 
are subtracting from it, to add one to the under figure, so 
that the answer will be as is wanted, one less than what 
would ari^e from the written figures*— The other, and per- 
haps a better method, is actually to call the diminished 
figure one less than it i» written; or, if it is a cipher, to 
call the next eignifieant figure one less than it is, and to 
cofiiider the cipher and also each other cipher until we 
come to that significant figure, as a 9. 

Proof.— i-The correctness of the answer may be more 
relied upon, if after adding the remainder and the less 
number together, we find their sum to be equal to the 
greater number. 

iKash of the following sums may be performed, and then 
prqyed. 

SUMS FOR EXSBGISE. 

£1.] [2.] p.] 

IV^uead 478947 984300 890079 

Sabtr^end ft69474 497699 498746 

Remainder 

Proof ■" ~"r~ 



[4.] [5.] [6] 

From 6648307 7038465 17627803 
Tase 2654338 3345638 9786546 
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Ul ' 


[8.] 


[«.] 


From 50269278 


76948007 


2^746627 


Take 3476942 


635498 


18887738 



[10.] 111.] [12.] 

From 39780062- 28764900 17000605 

Take 17896547 27867686 9870551 



[13.] [14.] _ [15.]. 

From 15487002 20706070 146767076 

Take 8698117 19748091 56787178 



[16] [17.] [18.] 

From 12345678 82736450 80257436 

Take 8765432 5463728 63475208 



[19.] [20.] pi.] 

From 10283746 60427065 65064027 
Take 6473^^0 56072406 7204605 



APPLICATION. 

37* Jfler doing 15 of the following^ the young pupil 
may eommeng^ with the remarks before the 27th question, 

1. William has 54 cents; and John has 37. How many 
cen|s has William more than John ? Ans. 17 cents. 

2. Peter gave. Samuel 93 marbles, and ]then had 48. 
How many marbles did he give Samuel more than he kept 
himself? Ans. 45. 
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•3. A merchant bought. 1476 pounds of coffee. After 
selling 987 pounds, how much had he left I Ans. 489 pounds. 

4. A maU has property worth 10796 dollars; but he 
owes 1847 dollars. How much is he worth ? 

Ans. 8949 dollars. 

5. There are two numbers, 1843 and 2603. How much 
is one greater than the other 1 Ans. 769. 

6. A man owing 1400 dollars, paid 490 dollars. How 
miich did he continue to owe 1 Ans. 910 dollars. 

1^, A man owing 765 dollars, paid all but 78 dollars. 
How much did he pay ? Ans. 687 dollars. 

8. America was discovered in 1492. * It is now 1836 ; 
how long is it since the discovery of America T 

Ans. 344 years. 

9. On new year's day a person had 4672 dollars. On 
the 4th of July he had 3785 dollars. How much had he 
expended ? Ans. 887 dollars. 

.10. A man being asked how old he was when he waa 
married, said that his present age was 84 years ; and he 
was married 57 years ago. What was his age when he 
was married ? Ans. 27 years* 

11. A merchant bought a piece of cloth for 322 dollars, 
and sold it for 287 dollars. Did he gain or lose by the 
trade ; and how much? Ana. Lost 35 dollars. 

12. What number must be added to 4862 to make the 
sum of 6946 1 Ans. 1084. 

13. To what number must 761 be added to make 
1000000 1 Ans. 999239. 

14. I bought 1324 yards of muslin for 26'2^dollstrs ; and 
sold it for 212 dollars. Did I gain or lose, and how much I 

Ans. Lost 45 dollars. 
16. I bought 10000 pounds of coffee for 2760 dollars ; 
and sold them for 3100 dollars. Did I gain'or lose, and 
how muph I Ans. Gained 340 dollars. 
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16. A man bought two hotheads of molasses. Ojm 
hogshead eontained 73 gallons, arid the other, 69 gallons. 
After he sold 105 gallons, how mnch hiad he left ? 

Ans. 37 gallons. 

17. A man bought a house for 1225 dollars, but ii« 
selling it, is willing to lose 350 dollars. What is his pric© 
for it 1 ^ Ans. 875 dollars. 

18. A man having 2000 dollars, paid one debt of 825 
dollars, and another debt of 630 dollars. How many dol- 
lars had he left? Ans. 645 dollars. 

19. There was owfug to a certain man oije fcbt of 463 
dollars, and another of 376 dollars; but he owed to. one 
person 267 dollars, and to another, 525 dollars. How much 
more was owed to him than he owed to the others f 

Ans. 47 dollars. 

20. A farmer gave 2965 dollars for his house and his 
farm. The price of his house he called 925 dollars. \VTiat 
was the price of his farm without the house ; and for how 
much more did he value it than the house ? 

Ans. 2040 dollars for the farm, and 1115 dollars more 
- for it than for the house. 

21. A man/lefl at his death an estate worth 8975 dollars. 
In hid will, he gave each of his two sons 1650 dollars; 
and to each of his three daughters, 1575 dollars; and 
the remaining part of it to his niece. > How much did his 
niece receive ; and how much more was given to one son 
than to one daughter I 

Aiis. His niiece received 950 dollars ; and a son's share 
was 75 dollars more than a daughter's. 

22. A man-Once owed for his house 1500 dollars ; for three 
acres of ground, 500 dollars ; for his horse, 125 doUars ; 
and for his carriage, 225 dollars. He paid at one time 600 
dollars ; at another, t50 dollars ; tt another, 425 dollars ; 
and at another, 335 dollars. H^w much does he owe for 
them now! / . Ans. 340 dollars. 
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33. A man has three ba^ of specie, containing 435, 523, 
and 325 dollars. He has also four parcels of bank notes, 
containing 400, 300, 325, and 237 dollars. How many 
dollars has he in specie ; and how many more in specie 
than in notes ? 

Ans. He has 1283 dollars in specie, and 1262 dollars in 
bank notes. He hsis 21 dollars in specie more than he , 
has in notes. 

34. A person owed a merchant 475 dollars,, and paid him 
348. Hei a^rwards borrowed of the same merchant 137 
dollars. How much did he owe then ? Ans. 264 dollars. 

25. Bought 5 chests of tto, weighing 56, 61, 63, 58, and 
59 pounds ; and sold to one man 36 pounds, to another 27, 
to another- 45^ to another 50, and to another 96. How many 
pounds stre there remaining ? Ans. 43 pounds. 

^6. A person, when he commenced business, had 500 
dollars in money, and 700 dollars in goods. Now, he has 
500 dollars in money and 2500 dollars in goods. How 
much has he made in business ? Ans» 1800 dollars. 

The pupil may now be told that this sign, — which 
is called less, or minus which is the Latin for less ; is the 
sign of subtraction. That is, it shows that the number 
after it, is to be subtracted from the number before it. 
Thus, 6 — 4 SB 2, is read, 6 minus 4 equals a, or 6 less 4 
equals 2, or 6 with 4 subtracted is equal to 2. 

The pupil has heretofore written the subtrahend under 
the minuend; but in the following examples he must 
habituate himself to subtract without putting the subtra- 
hend in that situation. 

27. 484347 — 48434 = 435913. ' 

28. 794653 — 356497 =s= 438156. 

29. 1276543 — 1187654 = 88889. 

30. 9132 — 7583=1549. 

31. 27646 — 7987 = 19659. 
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32. 35060 — 5076 = 29984. 

33. The sign + P^us, is called by mathematicians, the 
positive sign ; and the sign — minus, is called t^e negative 
sign. Accordingly, a number "which has + hefbre it, is 
called a positive number ; and a number tha% has — before 
it, is called a negative number. If the first number in an 
equation has no — before it, it is positive. 

The beginner in arithmetic may consider every equation 
as containing two sums ; and he must understand that the 
answer of that on the kft hand side of = is always the 
same as the. answer of £hat oq the right hand side. 

When there are several positive and several negative 
numbers on the same side of ===, add all the positive 
numbers together for *one quantity, and all the negative 
numbers together for another quantity; and the difference 
between these two quantities will be the answer. 

34. 786943 — 46733 — 23467 = 616744 + 100000. 



TMo«.fi^« r46732l r+786943| r+616744 

?uSes i 23467 Then J -J^199 Also, J + 100000 
^ C7OI99I C 7167441 C 716744 



Ans. 716744 =» 716744, 

35. 46103 + 47310 + 347642 + 26434 = 467489. 

36. 1 18964 — 87642 — 27436^= 97463 — 93577. 

37. 147 + 465—276 — 274=467+576 — 981. 

38. 46539 + 6397 + 4276 +-1495 = 106341 — 47634. 

39. 4654+6544 — 7648 = 3550. 

40. 4652 — 7826 + 50437 — 2896= 14785 + 29582. 

41. 14276 + 2864 + 3765 = 28397 — 7492. 

42. 37 + 429 + 1568 — 395 — 874 = 2264 — 765. 

What is a poBitive number 7 Why is it 89 called 1 What is a negative 
number 1 Whyl Has every positive number + before iti How is 
tbe sum on the left hand side of » performed 1 How is that on the right 1 
How will the answeiv compare 1 
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MULTIPLICATION. 



DEFINITIONS. 

1. MuLTiPLicATioif is the operation of finding what sum 
is equal to a given number added together several times. 

3. The number which is to be taken a given number 
of times, is called the multiplicand f which means to be 
multiplied, 

3. The number that represents how many times another 
number is to be added together, is called the muUipUer ,• 
Thus, when we wish to add 22 three times, 3 is the 
multiplier. ' 

4. The sum or amount that id. obtained by multiplying 
the multiplicand by the multiplier, is called the product, 

5. The product of the multiplicand and the multiplier, 
is found by the following 

Rule. 

First, State the question, by writing down the multipli- 
cand, and patting the multiplier under it, so that units 
shall be under units, tens under tens, &c.; and draw a 
line underneath. 

Second^ Begin with the units in the multiplier; and by 
it, multiply the units, and then the tens, &c. in the mill- 
tiplicand; and set under eaeh figure in the multiplicand, 
its product, taking caie to carry, as in addition. 

Third, If there is in the multiplier, a figure in the tens' 
place, multiply the multiplicand by that, taking care to set 

' What is multjplioationT What is the multiplicand? What is the 
multiplier? What is the pioducti How is multiplication performed) 
Supposing there are ciphers in the multiplier? 
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the first figaze of its answeor directly under the fig^ore you 
multiply by. 

Iburthj Proceed in the same manner with the hundreds, 
thousands, &c. of tiie multiplier; and finally, add tha 
several products together. 

When the multiplier terminates with one or more ciphers, 
it is necessary, before we multiply by the first signifi- 
cant figure, to write in the product as many ciphers as 
there are in ^e multiplier. 



APPLICATION. 

WITHOUT THE SLATE. 



Oy The object of this exercise is to mak^ tne pupil 
^ery familiar wi& the mefliod of answering, llie printed 
answer must be well committed to memory. The same 
may be said of every model answer throughout the book. 

1. What must you give for 4 barrels of flour, at 6 
dollars a bfurrel ? Ans. JFour borreU will eo$t four times 
as much as 1 barrel f and 4 times 6 dollars are 24 dollars, 

2. What cost 7 loads of hay, at 8 dollars a loadl 

3. If one cow costs 9 dollars, what will 8 cows cost 1 

4. If one pair of boots costs 7 dollars, what will 9 
pair cost? 

5. If one pound c^ pork costs 6 cents, what will 8 
pounds cost? 

6. What is the cost of 6 pounds of sugar at 8 cents a 
pound ? 

7. What is the cost of 9 melons at 4 cents a piece? 
8* What must I give for 6 chailrs at 4 dollars a piece 1 
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9. If 1 ream of paper is worth 5 dollars, what i& the 
worth of 7 reams 1 

10. If one inkstand costs 6 cents, what is the cost of 
4 inkstands I 

11. If I ^ve 8 cents for one primer, what must I gi^e 
for 4 primers! 

13. If I travel 4 miles in one hoar, how far will I 
trayei in 7 hours! 

13. What i3 the value of 8 pints of nuts at 3 cents a 
pint! 

14. What IB the yalae of 6 lead pencils at 7 cents a 
piece ! 

15. If a man earn 9 dollars in one month, how much 
will he earn in 7 months! 

16. If my board is 4 dollars a week, what will 9 weeks* 
board come to! 

17. If I earn IQ dollars a week, what do I earn in 9 
weeks! 

18. If 1 writing book costs 6 cents, what will 8 writ- 
ing books cost ! 

FOR THE SLAfTE. 

1. What costs 8 loads of hay at 13 dollars a load! 

Ans. If one load of hay eotU 13 doU 13 dolls. 

lany 8 hods will cost 8 tima 13 doUant 8 

tohich ia | 104 dolls, 

3. What is the value of 7 dozen of quills at 25 cents 
a dozen! Ans. 175 cents. 

3. What is the cost of 6 oxen at 35 dollars a piece! 

Ans. 210 dollars. 

4. If one acre of land is worth 74 dollars, what is the 
worth of 7 acres of the same quality of land ! 

Ans. 518 dollars. 

5. If I give 28 cents a. pound for coffee, how much 
must I give for 18 pounds I Ans. 504 cents. 
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6. What is the value of 462 bales of coUon at 46 dol- 
lars a bale? 



Ans. If one bale costs 46 doir 
lars, 462 bales will cost 462 times 
46 doUars ; which is 



462 

4 6 dollars. 



2772 

1848 



212 5 2 dollars. 



ItT* We know that 46 times 462^ and 462 times 46 
mast make the same -answer. Therefore, we put the 
smaller number underneath the larger, although in reading 
it, we say 462 times, &c. 

7. What is the value of 694 acres of land at 94 dol^ 
lars an acre T - Ans. 84036 dollars. 

8. There are 365 days in a year. . How many days are 
there in 36 years ? , Ans. 12775 days. 

9. How many days are there in 49 years 1 

Ans. 17885 days. 

10. How many days are there in 82 years? 

Ans. 29930 days. 

11. How many days are there in 100 years? 

Ans. 36500 days. 
13. There are 24 hours in one day. How many hours 
are there in 34 days ? Ans. 816 hours. 

13. How many hours are there in 62 days! 

Ans. 1486 hours. 

14. How many hours s^ there in 303 days? 

Ans. 7272 hours. 

15. How many hours in 365 days or 1 year? 

Ans. 8760 hours. 

16. Sixty minutes make 1 hour. How many minutes 
in 24 hours or 1 day? Ans. 1440 minutes. 

17. Sixty seconds make 1 minute. How many seconds 
in 45 minutes ? Ans. 2700 seconds. 

18. How many seconds in 60 minutes or 1 hour? 

Ans. 3600 seconds. - 
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19. If a man travels at the rate of 94 miles a day, how 
far will he travel in 24 days t Ans. 2256 miles. 

20. What will 18 pounds of tea come to, at 108 cents 
a pound? Ans. 1944 cents. 

21. There were 3 hogsheads of molasses, containing 
each 68 gallons; and 4 barrels of molasses, containing 
each 33 gallons. How many gallons iq all 1 

AoB. 336 gallons, 

22. A man has 4 pieces of cloth, each containing 31 
yards; and 2 pieces containing each 37 yards; and 5 
pieces containing each 34 yards. How many yards were 
there in all the pieces ? Ans. 368 yards. 

The pupil may now be told that this sign x when placed 
between two numbers, denotes that they are to be multi- 
plied together. Thus, 6 x 4 = 24 ; is read, 6 multiplied 
by 4, equals 24. 

23. 705684X1763 = 1244120892. 

24. 6479 X 109 = 706211. 

25. 647906 X 4873 = 3157246938. 

26. 6765 X 9000 = 60885000. 

27. 357269 X 235. 

28. 819605 X 573. 

29. 4076153 X 2085, 

30. 2358746 X 7304. 
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FEDERAL MONEY. 



INDUCTIVE EXERCISES FOB THE SLATE!. 

1. Onb hundred cents is called a dollar ; ' how manj 
dollars are there in 200 cents 1 How many in 300 cents 1 

2. How many dollars in 400 cents ? In 600 cents % 

3. How many dollars in 105 cents ? In 176 jcents t 

4. How many dollars in 210 cents? In 292 cents 1 

5« How many doUars in 341 cents ? In 536 cents ? ' 

The papil may be told that if we wish to write 5 dollars, 
36 cents, we put a dot between the dollars and the cents, 
and write this character $ before the dollars. Thus, 
$5«36. Four dollar may be written either $4. or $4.00 ; 
that is, 4 dollars no cents. 

6» The pupil may now write the following : 5 dollars 31 
cents ; — 4 dollars 41 cents ; — 9 dollars 10 cents ; — 7 dollars 
9 cents. 

The pupil must remember that dollars^ are in the hun- 
dredi* place of cents ; and that therefore if we write cents 
after dollars, we must make two figures for them, llie last 
answer should be written $7.09. Numerate it, and you 
will perceire the 7 is 7 hundred cents, which is 7 dollars. 

7. Write 8 dollars 8 cento ;--.14 dollars 70 cento;— 19 
dollars 6 cento; — ^24 dollars 2 cento;— 9 dollars 17 cento. 

8. How many cento are equal to 4 dollars t — 5 dollars t — 
6 dollars t — 6 dollars 25 cento 1 — 7 dollars t — ^7 dollars 60 
cental — 8 dollars? — 8 dollars 75 cento? — 9 dollars 67 
cento? — 10 dollars 41 cento? 

From these examples, it is very plain that the expressions 
$4.94, and $6.47, are the same as 494 cents, and 647 cento. 
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9. We sometimes say that a cent is as much as ten 
mills. How many mills are there in two cents % 

10. How many mills are there in 3 cents I How 
many in 4 cents I How many in 6 cents t 

The pupil will now understand that if he has any num- 
ber of cents, it will consist of ten times as many mills. 
Therefore, to reduce cents to mills^ he is only to annex a 
cipher to the number of cents. Of course to change mills 
back to cents, we must cut off the last figure. 

11. How many mills in 8 cents? How many in 14 
cents? How many in 18 cents t 

12. How many cents in 30 mills? How many in 60 
mills? How many in 80 mills? 

13. How many mills in 9 cents? How many in 12 
cents T How many in 21 cents? 

14. How many mills are there in half a cent? How 
many in a cent and a half? 

15. How many cents are there in 11 mills? How 
many in 13 mills ? How many in 15 mills ? 

16. How many cents are there in 21 mills? How 
many in 33 mills ? How mamy in 85 mills ? 

17. How many mills are there in 12^ cents? How 
many in 15^ cents ? 

18. How many mills in 20 ceats? How many in 40 
cents? In 90 cents? 

19. How many cents in 100 mills ? How many in 105 
mills? In 125 mills? 

20. How many cents in 200 mUls ? How many in 220 
mills? In 276 mills? 

21. How many cents are there in 405 mills? How 
msmy in 760 mills? In 995 mills? 

22. How many mills in 100 cents or a dollar ? 

The pupil will now see that in mentiomng the number of 

mills in a dollar^ we use four figures t bat in mentioning 

"^ mills in any number of cents leu than a dollar, we 
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086 but three figures^ because if there is not a whole dol- 
laif there will not be a thousand mills; and any number 
less than a thousand c^umot have four figures-; as may be 
seen in the number 999. 

23. When we wish to change dollars to miUs^ how many 
figures must be written after the dollars 1 Ans. Three. 

24. How many mills are there in 2 dollars ? How many 
in 2 dollars 10 cents 1 In 2 dollars 50 cents ? 

25. We see .that when there are four figures in any 
number of mills, the thotuandih^s place must be doIJar^ 
Now how can you change more than 1000 mills to dollars ? 
Ans. Cut nf three cf the right hand figures^ a dot ; ^us, 
1565 mills are equal to $[1,565. 

(t7* ^ reading such numbers as this, the two figures 
next to the dollars are called cents. Thus,^ 1 dollar 56 
cents 5 milk. 



MULTIPLICATION OP FEDERAL MONEY. 

0;/^ The first thirty questions that are found in the 
fOTmer editions, are embraced in the preceding exercises. 

1. How many cents are 4 times 67 cents? How many 
doilaisisthatl Ans. $2.68. 

2. How many cents are 12 times 54 cents ? How many 
dollars is that 1 Ans. $6.48. 

3. How many cento are 9 times 167 cents? How 
many dollars is that? Ans. $15.03. 

4. How many cents are 6 times $4.66? How many 
dollars is that? 

itT* Whenerer we wish to multiply a number consist- 
ing of dollars and cents, it is best to call it all cents; 
and then the answer will be in cents, which ma^^' after 
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wards be changed to dollaiB. It may be said as (q\ 
lows; 

Ans. 6 times 466 ^ents; which is 2796 
cents i which equals 



$4.66 
6 



$27.9 6 

5. How much is 4 times $7.45 ? Ans. $29.80. 

6. How much is 7 times $9.27 1 Ans. $64.89. 

7. How much is 9 times $12,371 Ans. $111.33. 
S. How much is 325 times 47 cents ? 

itT- See page 53. Ans. $152.75. 

9. How much is 627 times 28 cents 1 . Ans. $175.56. 

10. How much is 327 times 86 cents 1 Ans. $281.22. 

11. How much is 245 times $3.40 ? Ans. $833.00. 

12. How much is 462 times $4.45 % ^s. $2055.90. 

13. Write 25 dollars 14 cents 1 mill. How many mills 
in it all 1 How many mills are 7 times that? How many 
dollars and cents is it equal to ? 

itT* Whenever We wish to multiply a quantity, in which 
there are dollars, cents, and mills ; it is best to call them 
all mills. And then the answer will be in mills ^ which 
may afterwards be changed to dollars and cents. Therefore, 



$2 5,141 

7 



Ans. 7 times 25141 tfiilh, which is 176987 
mills i which equals 175 dollars, 98 tents, and 
7 mills. $175,987 

14. How much is 4 times $5,775 ? Ans. $23,100. 
As there are no mills in the last answer, we may omit 

the figure that stands for mills; and write the answer 
thus, $23.10. 

15. How much is 7 times $36.6661 Ans. $256.66S. 

1 6. How much is 8 times $42,375 ? Ans. $339.00. 

17. How much is 3 times 37 cents and 5 mills ? 

Ans. $1,135. 

IS. How much is 8 times 87 cents and 5 mills 1 

Ans. $7. 
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19. How much is 12 times .47 cents 8 mills 1 

Ans.. $5,736. 

20. How much is 16 times $4.237 1 Ans. $67,792. 

21. How much is 15 times $3.486 1 Ans. $52.29. 

22. How much is 21 times 9 dollars, 10 cents, and 
3 mills? Ans. $191,163. 

93. How much is 35 times 14 dollars, 12 cents, and 
5 mills? Ans. $494,375. 

24. How much is 46 times 127 dollars, 14 cents, and 
8 mills? Ans. $5848.808. 

25. How much is 58 times 97 dollars, 06 cents, and 
7 mills? Ans. $5629.883. 

26. How much is 76 times 84 dollars, 8 cents, and 
3 mills? Ans. $6390.232. 

27. How much is 82 times 123 dollars, 5 cents, and 
6 mills? Ans. $10090.592. 

28. How much is 68 times 14 dollars and 5 mills ? 

Ans. $952.34. 

29. Multiply 37 dollars 8 mills, by 36. 

Ans. $1295.28. 

30. Multiply 46 dollars 2 mills by 27. 

Ans. $1242.054. 

31. Multiply $25,141 by 7. Ans. $175,987. 

32. How much is 4 times $5,775 ? Ans. $23.10. 

33. What will 57 yards of velvet come to, at $2.25 a 
yard ? Ans. $128.25. 

34. What is the value of 112 pounds of coffee, at 21 
cents a pound ? Ans. $23.52. 

35. What is the cost of 38 pieces of linen, at $16.50 a 
piece ? Ans. $627.00. 

36. If 23 men receive 112 dollars a piece, how mueh 
will they all receive? Ans. $2576. 

37. If one barrel of cider costs $2.75, how much will 
37 barrels cost.? Ans^ $101.75. 

38. A man purchasing several articles of a merchant, 
told him if he would give him a bill of them, he would 
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pay the cash for them. The merchant gave him the follow- 
ing'. Did he make it out right 1 



James PayweU 



PhUadelphia, March 28, 1835. 



Bought of Charles Fairprice. 
21 yards of Sheeting at 19 cts. a yard - - $3.99 

3 " " Linen " 37" " - - l-H 

10 « " Broadcloth " 6.50 " « - - 65.00 

2 Vest Patterns " 1.25 " each - - 2.50 

$72.60 

Received payment, 

Charles Fairpriee. 

As Mr. Paywell paid for the articles, Mr. Fairprice wrote 
received payment, and signed his name, as you, see under 
the bill. This is called receipting the hill, which every one 
who pays for his articles should be careful to see done. 

39. A purchaser of several articles requested a bill of 
them, stating that he would pay for them in a few days. 
It was made out as follows. Is it correct ? 

New York, April 30, 1836. 
Henry Trustworthy f 

Sought of Timothy GivecrecUt. 
21 pounds of Sugar at 9 cents a pound - - - $1.89 

8 " Coffee ** 27 " " - - - 2.16 
12 gallons of Molasses ** 37 '* a gallon - - - 4.44 

9 pounds of Raisins " 14 ** a pound - - - 1.26 
2 Nutmegs " 5 " each - > - - 10 

$9.85 



As the bill was not paid, Mr. Givecredit did not receipt it. 

40. A person wished to trade with a merchant on account 
of another person, who owed him. The following bill was 
made out. See if it is correct. 
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Baltimore, June I, 1834^ 
William Dai/laborer 

Sought of Frederick TVader. 

2 pairs of Shoes at $3.00 a pair ----- $4.00 

3 pint Bowls ** 6 cents --..«. 18 

1 atone Jug " 35 

i quire of Pap^ **---- X3 

4 pounds of Sugar "10 cents - 40 

$4.96 

Receired pa^rment by discount with S. Farmer, 

Frederick Truder. 

41. Complete the following bill. 

Philadelphia, Jan. 8, 1836. 
Robert Buyer 

Bought of Jonas Wiseman. 

35 pounds of Sugar at 8 cents a pound - 

14 " Coffee ** 28 " " 

6 " Raisins " 16 " " 

11 . " . Loaf Sugar ** 20 " " 

2 gallons of Molasses *' 34 '^ a gallon - 

$10.50 

Received payment by his note of the abore date, 

Jonas Wiseman* 

42. Make out a bill of the following articles, dating it 
at your own residence, and at the time you write it.-*Mr. 
Samuel Purchase bought of Mr. John Seller, 9 pounds of 
tea at 84 cents a pound ; 11 pounds of sugar at 9 cents a 
pound ; 2 quarts of molasses at 10 cents a quart ; 2 yards 
of cloth at $5.25 a yard ; and 14 yards of muslin at 21 
cents a yard. For which he paid $22.19. Is it right 1 

43. A man bought 2341 pounds of coffee, at 15 cents a 
pound ; and sold the whole of it for $384.10. Did he lose 
or gain ; and how much % Ans. He gained $32.95. 
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44. A man bought 130 yards of muslin, for $25.50; and 
sold it for 33 cents a yard. How mueh did he gain % 

Ans. $2.10. 

45. A nian hought 427 bushels of com, at 37 cents a 
bushel ; and sold it Tor $175.25. How much did he grain ? 

Ans. $17.26. 

46. A man bought 326 yards of cloth, at $5 a 3rard ; and 
sold it at $6 a yard. How much did he gain 1 Ans. $326. 

47. A man bought 5 chests of tea, each chest containing 
78 pounds, at 87 cents -a pound. How many' pounds did he 
buy ; and how much did it all cost ; and what did he gain 
if he sold it at 93 cents a pound ? 

An«. He bought 390 pounds ; and it cost him $339.30 ; 
and he gained $23.40. 

48. I bought 894 yards of cloth, for $4470 ; and sold it 
for $7 a yard. What did I gain 1 Ans. 1788 dollars. 

49. A man bought 4 pieces of cloth, each piece contain- 
ing 31 yards, at $5.50 a yard ; and sold it for $226.00 a 
piece. Did he lose or gain ; and how much? 

Ans. Gained $222.00. 

50. How many panes of glass in a house lighted as fol- 
lows T In the lower story there are 12 windows, each con- 
taining 12 panes ; in the second story, there are. 12 windows, 
eight of which contain 12 panes, and 4 contain 9 ; and in 
the third story there are 12 windows, each containing 9 
panes. Ans, 384 panes. 

51. A and B start from, the same place, and travel the 
same road. A goes at the rate of 96 miles a day, and B 
goes at the rate 6f 57 miles a day. How far apart will they 
be at the end of the 9th. day 1 Ans. 351 miles. 
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- DEFINITIONS AND RULES. 

Division is the operation <^f finding how many times one 
number ca^ be taken frcan another. 

The dividend is the number which is to he diWded^ 

The divisor is the number by whidi (the dividend is to be 
divided. 

The qvaUent is the annoer^ or the nxunber whi<A shows 
how many tihies the divisor is contained in the dividend. 

The remainder is the number that would be left, after 
taking the divisor from the dividend as many times as 
possible. 

There are two operations in division, which are called 
Short Division^ and Long Division. Short Division is used 
when the divisor is not more than 12. Long Division is 
used when the divisor is more thajd 1% 

Rule for Short Divisimv. 

JPirst, State the question by putting the divisor on the 
left of the dividend, from which it must be separated by a 
curved line; and then draw a line under tibe dividend. 

Second, See how many of the left hand figures of the di- 
vidend,^ it will take to make a "number as lar^ as the di- 
visofr. Find how many 'times the divisor is contained in 
that number, and set the reisult directly underneath. 

What is di vision f What is the dividend 1 Whatistbedivls^rl What 
is the quotients Whai is tile lenuttedert How vaBy kiaAr of i»peffa- 
tion in division. What division when the divisoi is not more than 12? 
■ What division when the divisor is more than. U % What is the first step 
in short divi|^Bl WbatistlieeflCMidf 
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Thirds If there be any remainder, suppose it to be pre- 
fixed to the next figure in the dividend ; and, wiUi a num- 
ber thus made, find the nextr quotient figure. 

Fourth^ Proceed in this manner, making a quotient figure- 
for each of the remaining figui^s in the dividend. But if 
at any time the figure in the dividend b less than the di- 
visor, set down in the quotient, and carry as before. 

If the divisor is 10, 100, 1000, or any number made up 
rf 1 and ciphers^ cut off from the light hand of the divi- 
dend as many figures as there are eiphers in the divisor* 
The figures not out off will be the answer, and those that 
are cut off, will be the remainder. 

For Federal Money,— -H the dividend consists of dollars 
only, suppose two ciphers annexed to h for cents, and -one 
for mills ; and to them, the remainder of dollars may be 
carried as above. 

Rule for Long Division. 

Firsts State the question by drawing a curved line on the 
left of the dividend, and another curve on the right ; and 
placing the divisor on the left. 

Second^ Find the first partial divfdend, by counting off 
as many of the left hand figures of the dividend as there 
are figures in 1)ie divisor. 

But, if this collection, wh^n taken alone, is not as great 
as the divisor, make it one figure longer. 

Thirds Find how many times this partial dividend con- 
tains the divisor, and place the number at the right of the 
dividend for the first figure of the quotient. 

F^rihy Multiply the divisor by the figure just put in 
the quotient, and place the product under the first partial 
dividend. 

Fifths Subtract that product from the partial dividend, 
and to the right of the remainder, bring down 4he next 

What is the third 1 Fourth f In per<brmiB« long dUviiion, what to tiM 
lint Btepi Second) Third) Fy>ttrtiit Fifthf 
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figare of the diYidend* And the remainder thus increased, 
becomes jihe next partial dividend. 

SSseth, Find how many tinles this paistial dividend^ "will 
eontain the divisort place the nnmber of times to the right 
of the last quotient figure, and proceed as before. 

Sevfinthy Continue ikis series of operations until there 
are no more figuxes in 4he dividend to be broaght down ; 
taking care, if any partial dividend be smaller than the 
divisor, to make a cipher for the quotient figure, and bring 
down one more figure from the dividei^d. 

Note. — ^The following is a good method for finding how 
many times the divisor is contained in a partial dividend. 

First find a supposed quotient, by seeing how many times 
tiie first figure of the divisor is contmned in the first figtire 
of the partial dividend ; or, if it is not contained in that 
figure, see how many times it is contained in the first two 
figures. Then multiply mentally the first £gure of tRe 
divisor by this supposed quotient, add in what would be 
carried if you had multiplied the Giecond. figure, and see 
how the sum will correspond with the number represented 
by so imich of the partial dividend as was the figure or 
figures that were at fiist divided. If it is nost greater, the 
supposed quotient is probably the troe one ; but if it is 
greater, make the supposed qnptient one leas,, and try. again. 

But notwithstanding all this care, it will sometimes 
happen that when we suppose we have found tRe true 
quotient figure, we shall be mistaken. In such cases, it 
can be rectified after the product of the quotient figure into 
the whole divisor, is put under the partial dividend. For 
, if the product is greater than the partial dividend, the 
quotient figure is too large. And after the product has 
been subtracted from the partial dividend, if the remainder 

What ia the sixth 1 Seventh 1 What is a good method for finding the 
trae quotient -flgure 1 Is this rule always certain 1 How may a mistake 
In rectified t What other aseiatance may bo obtained ft>r findisf the 
quotient figmeel 
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is gieater than the divisor; it may be known that the 
quotient figure is too small. AAer having found a fern 
quotient figures, the pupil may be assisted in finding others 
by comparing his partial dividend with Btaam of the pie- 
ceding ones. 

PRoor.^Mnltiply'the quotient by the divisor; and, to 
the product, add the remainder, H there be any. The pro- 
dact will be the same as the dividend. 



8)488 
61 



APPLICATION OF THE RULES. 

1. How many pounds of sugar at 8 cents a pound can be 
bought for 488 cents t 

Ans. Jig many pounds at there are eoSet" 
ti&ru'cf 8 cenU in 488 cenU, The answer is 61 
poundsp 

2. How many cows at 15 dollars a piece may be pur- 
chased for 225 dollars 1 

15)225(15 
Ans. ^s many eowSf as there are col- 1 5 

lections rf 15 dollars contained in 225 76 

dollars. The answer isj 15 cows, 75 



{tT* In the same method, the pupil may answer all the 
following sums, before he does Hiem on his slate, or when 
he recites in class. 

3. How many hogsheads of sugar worth 37 dollars a 
piece can be bought for 1591 dollars ? Ans. 43 hogsheads. 

4. How many pieces of cloth worth 94 dollars a piece 
can be bought for 9964 dollars 1 Ans. 106 pieces. 

5. How long will it take a man to travel 288 miles, if he 
goes 48 miles a day 1 Ans. 6 days. 

How is di^ition proved t 
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6. At 17 dollars a barrel, how many barrels of pork may 
be purchased for 1428 dollars 1 Ans. 84 barrels. 

7. At 8 dollars a ton, how many tons of coal will cost 
7256 dollars t Ans. 907 tons. i| 

8. From Baltimore to Philadelphia, is 99 miles ; and from 
Philadelphia to New York, is 90 miles. How long will it 
take to travel from. Baltimore to New Yorl^, if we go 63 
miles a day t Ans. 3 days. 

9. A merchanjl has receired 7865 bushels of salt, which 
must be boated to the wharf. How many boat loads will 
there be, if a boat can carry 65 bushels ? Ans. 121 loads. 

10. How many years are there in 12775 days allowing 
365 days to a year? Ans. 35 years. 

11. How many years are there in 17890 days! 

Ans. 49 years and 5 days. 

12. How many years are there in 29960 days ? 

Ans. 82 years and 30 days. 

13. How many daya are there in .I486 hours 1 i 

Ans. 62 days. 

14. How many days are there in 7280 hours 1 

Ans. 303 days and 8 hours. 

15. How many days are there in 8760 hours ; and how 
many years will that answer make 1 

' Ans. 365 days, which make I year. 

16. How many hours are there in 1440 minutes t 

Ans. 24 hours. 

17. How many hours are there in 3700 minutes 1 

Ans. 45 hours. 

18. How many minutes in 3600 seconds ? 

Ans. 60 minutes. 

19. How many minutes are there in 5445,seconds ? 

Ans. 90 minutes and 45 seconds. 

20. If 4 gills make 1 pint, how many pints are there in 
36 ^Is 1 Ans. 9 pints, 

21. How many pin1«i are there in 96 gills 1 

Ans. 24 pints. 
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Section II* 

1. How many piats axe there in ^8B gills ? Abs. 72. 

2. Ttea pints make a quart ; how many quarts are there 
in 8 pints 1 Ans. 4 quarts. 

3. How many quarts are in 36 pints 1 Ans. 18 quarts. 

4. How many quarts are in 354 pints 1 Ans. 177 pints. 

5. Four quarts make a gallon; how many gallons are 
there in 1*6 quarts ? Ans. 4 gallons. 

6. How many gallons are in 72 quarts 1 Ans. 18 gals. 

' 7. How many gallons are in 672 quarts t Ans. 168 gals. 

8. Suppose a volume to contain 2344125 letters^ of which 
there are 4465 on a page ; how mamy pages are there ? 525« 

9. A jeweler sold k quantity of silver spoons at 8 dol- 
lars a dozen, and received for them $952*. How many 
dozen did he sell? Ans. 119 dozen. 

10. If a laborer charges you $12 a month, for how many 
months can you hire him with $168. Ans. 14 months. 

11. A farmer spent $3682 in western land, at $7 an acre. 
How many acres did he buy ? Ans. 526 acres. 

12. Supposing a field to contain 168750 hills of com« 
equMly divided into rows of 375 hills each. How many 
rows are there in the field 1 Ans, 450 rows.- 

13. A farmer sold a quantity of cheese for 2996 cents, at 
7 cents a poond. How many pounds did he sell ? 428.. 

14. If a man can travel 24 miles a day, how many days 
will it take him to travel 288 miles t Ans. 12 days. 

15. How many acres of land, at $22 an acre, can be 
bought for $8514 1 Ans. 387 acres. 

16. If a man earns $36 a month, how many months will 
it take him to earn $540 ? Ans. 15 months. 

17. John said he was 12045 days old. Supposing the 
year to contain 365 days, how many years old was he ? 

Ans. 33 years. 
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18. A ship's company . received $425 a piece, whieh 
amounted to $19125 for them all. How many men were 
there 1 Ans. 45 men. . 

19. If a rail ear goes 37 miles a minute, how long would 
it be in going 35113 mile&l Ans, 949 minutes. 

20. A merchant spent $16223.01 in pork at $18.93 per 
barrel. How many barrels did he get 1 Ans. 857 barrels. 

31. Divide 218875 by 425. Ans. 515. 

22. Divide 309136 by 556» ^ Ans. 556. . 

23. Divide 2637682 by 74. Ans. 34293. 

24. Divide 4280822 by 91, Ans, 47042. 

25. Divide 62175 by 75. Ans. 829. . 

26. Divide 251104 1^ 472. Ans. 532. 

27. Divide 1893312 by 912. Ans. 2076. 

38. Divide W258571 by 1435. Ans. 62897+1376. 

39. Divide 863^56 by 736. Ans. 1172+664. 

30. How much wheat at $1.15 a bushel will pay for 2T 
bushels of salt that cost $26.45 1 Ans. 23 bushels. 

31. How much will 49 bushels of salt come to, at 76 
cents a bushel ; apd how many bushels of oats will pay for 
it, at 38 cents a bushel ? Ans. 98 bushels. 

32. How much tea at 80 cents a pound will pay for 560 
pounds of beef, WQEth 5 cents a pound ! Ans. 35 po\UDLd8. 

33. How many pounds ef coffee at 14 cents a pound will 
pay for 56 pounds of butter, worth 20 cents a poimd I 

Ans. 80 pounds. 

34. How many cords of wood at 8 dollars a cord will 
pay for 8 barrels of flour, worth 5 dollars a barrel t > 

Ans. 5 cords. 

35. How many tons of hay at 28 dollars a ton, will pay 
for 7 horses. worth 64 dollars a piece 1 Ans. 16 tons. 

36. A man bought 12 pounds of tea at $1.25 a pound; 
and 6 pounds of sugar at 12 cents a pound. How many 
dozen of eggs will pay for it all at 12 cents a dozenl 

Ans. 131 dozen. 
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37. A man bought 14 pounds of coffee at 15 cents a 
pound ; and 16 pounds of sugar at 9 cents a pound ; and 
paid 84 cents. How much butter, worth 18 cents a pound, 
will pay for the rest T Ans. 15 pounds. 

38. How much sugar worth 9 cents a pound, must be 
giren for 246 pounds of sugar worth 6 cents a pound 1 

Ans. 164 pounds. 

39. How much tea at 64 cents a pound, must be given 
for 224 pounds of coffee, worth 20 cents a pound 1 * 

Ans. 70 pounds. 

Abbreyiation: 

As the sum may be performed by short division, when 
the divisor is any number as small as 12 ; so it can be per- 
formed in the same manner, if the divisor is made up of a 
small number, with a cipher or ciphers annexed to it. If 
it can be remembered that 7 are contained 3 times in 21, it 
can as well be remembered that 7 hundred ane contained 3 
times in 21 hundred, or that 7 tens are contained 3 times 
in 21 tens or 210. On this principle we establish the 
following 

RULB. 

When the divisor consists of one significant figure and 
one or more ciphers, cut off the ciphers &om the end of the 
divisor ; and to compensate for this, cut off the same number 
of figures from the end of the dividend. Then divide by' 
short division. 

' How many times 70 are there in 1470 ? 
Ans. The question is the same as how 
many times 7 tens are in 147 tens. 
The answer is 21. 

41. How many times 800 in 792000 ? Ans. 990. 

42. How many times 4000 in 67620000? Ans. 16905. 
43« Haw many times 9000 in 476550000 ! Ans. 52950. 
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f 

44. How many times 900 in 76548 ; or what is the samOf 
how many times 9 hundred in 765 hundred and 48. 

Ans. 9 hundred is contained in 765 hundred, 85 times, 
and the 48 remains. 

45. How many times 4000 in 976431 1 

Ans. 944, and 431 remains. 

46. How many times 6000 in "45072342 1 

Ans. 7613, and 342 remains. 

47. How many times 800 in 47653 1 

Ans. 8 hundred is contained in 476 hundred, 59 timies, 
and 4 hundred besides the 53 remains. The answer ' 
is 59, and 453 remains. 

The pupil may now be told that this sign, -^ a horizon- 
tal line with one dot above and one below, signifies dittdta 
by i as 12 -f- 3 ss 4 ; that is, 12 divided by 3 equals 4* 

48. 4237564 -^ 131 = 32347 + 107. 

49. 28191423 •— 47655 -^ 137 » 205428 + 132 rem. 

50. 73145970 -r- 18765 -^ 85 = 45 + 73. 

5U 4765856 — 781746 -5- 172 = 23163 + 74 wm. 

52. 84396521 -^ 70 = 1205664 + 41 rem. 

53. 176987235 -^ 500 = 353974+ 235 rem. 

54. 90465767 -r- 12000 = 7638 + 9767 rem. 

55. 89105742 -^ 700 = 127293 + 642 rem. , 
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FRACTIONAL DIVISION- 



M0ftClSES FOB THOSE WHO HAVE NOT STUDIED MENTAL 
ARITHMETIC, 

Section I. 

1, If you wished to divide an apple aqually between two of 
your companions, how could you do it 1 

Ans. CiU it into two equal parts. 

2. Mliat would each of those parts be called ^ Ans. A half* 
8. If you should cut a yard <af tape into three equal parts, 

what would each of those parts be called ? 

Answer. OnetM^d. One third. On e third. 

4. If a yard of riband be cut into four equal parts, what would 
each of those parts be called ? 

Answer. One fourth. One fourth. One fourth. One fourth. 

» 6. If a yard of cloth be cut into five equal parts, what would 
one of those parts be called 1 

Answer. Qne/^. One^h. Onejtflh. Onefftk, One^ffth. 

6. H0Ti»»any fifths of a yard nia"ke a whole yard \ 

7. How many fourths of a yard make a whole yard ? 

8. How many thirds of a yard make a whole yard ? ' 

9. How many halves of an appli make a whole apple ? 

10. If a ruler be divided into six equal parts, what would each 
of ^^MQ9ib parts be called 1 

Ans. One sixth s ^^^^ _ 

11. How many sixths make a whole one 1 

K. If a ruler be divided into seven equal parts, what would 
each of those paMs be called 1 

Ans. ^ One seve nth. _ 
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13. How many sevenths make a whole 1 

14. If a yard of cloth be divided into eight equal parts what 
would one of those parts be called 1 

Ans. One eighth, _^ 

15. How many eighths make a whole one 1 

16. If a piece of tape be divided into nine equal parts, what 
would one of those parts be called ? 

Ans. One ninth, 

17. How many ninths make a whole thing ! 

18. What do you call the parts made by dividing a whofo 
thing into ten equal parts ? What do you coll those made by 
dividing a thing into eleven equal parts ? Into twelve ? Fifleen ? 
Twenty 1 Thirty-seven 1 Fifty-six 1 Seventy-five 1 Ninety-four? 
One hundred and thirty-five 1 

19. If you divide nine beans into three equal piles, what part 
of the whole 9 would be in each pile 1 Ans. One third of them. 

20. How' many then is one third of 9 ? 

21. How many is one thitd of 121 Whyl (Sec question 19*) 
Of 181 Whyl Of 271 Whyl Of 151 211 301 241 36t 

22. How do we find a third of any number 1 

Ans. Divide by 3. 

23. How do you find a fourth of any number 1 

24. How many is one fourth of 12 1 Why 1 Of 16 1 Why 1 
Of 281 361 201 32? 401 241 441 

25. How do you obtain the fifth of any number? 

26. What is the fifth of 10 1 20? 16? 30? 25? 40? 501 
35? 45? 60? 

27. What is the sixth of 6? 12? 36? 241 48? IS? 541 
301 421 60? 72? 

28. What is a seventh of 7? 21? 14? 42? 70? 631 ttl 
491 561 35.1 77? 

29. What is to eighth of 81 161 321 401 241 561 481 
641 80? 721 

30. What is the ninth of 9? 271 18? 36? 54?, 491 
63? 81? 72? 90? 
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INDUGTIYE EXERCISES POR THE SLATE. 
Section I. 

1. Let it be required to divide 48 dollars among 8 men. 
It is evident we might begin to divide the money, by 

giving to each man one dollar; and then afterwards give 
each one dollar again; and so on till we have given the 
whole 48 dollars. 

Now, it will take 8 dollars to give to each of them 1 ; 
therefore, we can give each of them 1 as often as there is 8 
in 48. Hence we see that this kind of operation can be 
performed by division. But although the operation is by 
division, the method of enunciating the answer is a little 
different ; as in this case, we say we will give to each man 
one eighth of the 48 doltan, 

2. A parent wishes to divide 72 apples equally among 
his 6 children. How many must he give to each t 

Ans. If he gives to six children 72 apples, 
he must give to each child one sixth of 72 ap- 
ples f which is 12 apples. 

3. A man paid 63 dollars for 9 yards of cloth ; what was 
the price of one yard ? 

4. If 8 loads of hay cost 112 dollars, what is the cost of 
I load ? 

5. If 12 reams of paper cost 48 dollars, what will 1 ream 
costi 

6. If 6 yards of cloth cost 96 cents, what will be the 
cost of 1 yard ? 

7. If 5 brooms cost 145 cents, what is the cost of 1 of 
them? 

8. If 12 inkstands cost 216 cents, what is the cost of one 
of them 1 

9. If 27 barrels of pork cost 675 dollars, how innch is 
«bat per barrel. Ans. 25 dollars. 
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10. If a gentleman distribute $365.83 to 13 poor men ; 
how much does he give to each 1 Ans. $28.14. 

11. If 117 pounds of sugar cost $17.55, what is it worth 
a pound 1 Ans. 15 cents. 

12. If 150 pounds of tea cost $337.50, what is the cost 
of one pound ? Ans. $2.25. 

13. A person wishes to go a journey of 3264 miles in 24 
days ; how many miles must he go each day I Ans. 136. 

14* If 2072 trees were planted equally in 28 rows, how 
many would there be in each row 1 ' Ans. 74 trees. ' 

15. A merchant wishes to pack 17484 pounds of tea in 
94 boxes. How many pounds must be in each box ? 186* 

16. A man sold 22 oxen for $792. How much was that 
apiece ? Ans. 36 dollars. 

17. A man works 15 months for $540. How much was 
that a month 1 Ans. 36 dollars. 

18. A merchant paid $252,00 for 72 yards of cloth. 
How much was that a yard ? Ans. $3.50. 

19. Bought 250 yards of cloth for $1250. How much 
was it a yard % Ans. $5. 

20. In a field of com containing 168750 hills, there are 
450 TOWS. How many hills are in each row 1 Ans. 375. 

21. In a school of 25 scholars, was distributed 3475 nuts. 
How many had each scholar I Ans. 139. 

22. If 3950 pounds Cf coffee cost $1145.50; what was 
the cost of 1 pound 1 Ans. 29 cents. 

23. If 16 barrels of flour cost $72.00, what is the cost 
of one barrel ? Ans. $4.50 

24. If a butcher paid $252.90 for 18 oxen, how much 
did he pay for each 1 Ans. $14.05. 

25. What is the one seventy-fifLh of 8625. Ans. 115. 

26. What is one thirty-eighth of 62700 1 Ans. 1650. 

27. What is one thirty-seventh of $101.75 1 Ans. $2.75. 
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MENTAL EXERCISES. . 
^^ECTION II. 

1. How can you divide 2 apples among 3 boysl ♦ # 
Ans. / would first give to each boy a third of one ^ ^ 
apple, and then give to each a third of the other, j % ^ 

2. How many thirds would each boy have 1 

3. Then what is 1 third of 2 1 

4!* How would you divide 3 sticks of 
candy among 4 boys 1 Ans. I would first 
give to each boy one fourth of one stick, 
und then one fourth of another^ and then 
1 fourth of the other, 

6, Then what is 1 fowrih of 3 ? 

6. How would you divide 3 sticks of 
candy among 5 companions % 

7. Then how much is 1 fifth of 3 1 

8. How would you divide 4 rolls of 
candy among six companions ! 

9. Then how much is 1 sixth of 4 1 

10. How would you divide 4 rolls of 
candy among 7 companions 1 

11. Then how much is 1 seventh of 4 ! 

12. How would you divide 3 cakes among 8 companions I 

13. Then what is 1 eighth of 3 ? 

14. How would you divide 4 leaves into 9 equal parts 1 

15. Then what is 1 ninth of 4 1 

16. Wh^t is 1 fiftti of 21 1 fifth of 4! 

17. What is 1 sixth of 2 1 1 sixth of 31 1 sixth of 6 » 

18. What is 1 seventh of 2? 1 seventh of 3 1 1 seventh 
of 61 1 seventh of 61 

19. What is 1 eighth of 21 1 eighth of 41 1 eighth 
of 51 1 eighth of 61 1 eighth of 71 

20. W^hat is 1 ninth of 2 1 1 ninth of 3 1 1 ninth of 5 1 



1 ninth of 6 1 1 ninth of 7 1 

91. What is 1 tenth of 1 1 

1 tenth of 4 1 1 tenth of 6 1 



1 ninth of 81 
1 tenth of 21 
1 tenth of 61 



1 tenth of 3? 
1 tenth of 7 1 
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Section III. 
33. What is one third of 10 % Ans. One third of 9 is 3; 
and one third cf the \ thai is lefly is one third. Therefore^ 
ime third cf 10 is 3 and one thirds 

23. What is one third of 131 32t 171 291 161 251 
141 201 261 191 281 371 

24. What is one fourth of 171 211 101 191 141 301 
271 371 411 181 381 431 151 

25. What is one fifth of 13 1 341 421 261 541 481 

26. What is one sixth of 191 321 271 551 201 331 

27. What is one seventh of 22 1 58 1 17 1 73 1 12 1 49 1 

28. What is one eighth of 11 1 51 1 21 1 36 1 44 1 78 1 

29. What is one ninth of 111 371 461 741 521 251 



INDUCTIVE EXERCISES FOR THE SLATE. 

Section II. 
2. A parent wishes to divide 47 apples equally among 
his 6 children. How can he do it 1 



6)47 

7 + d remains. 



We answer, he must give to each 
child oije sixth of the 47 apples; 
and we divide by 6 to see how 
much that is. 

We find that 6 is contained in 47, seven times, and that 
there is a remainder of 5 apples. 

But these 5 apples must now be divided among the 
children. The most obvious method of doing this, is to 
divide one among them by cutting it into 6 equal pieces ; 
then divide another in the same manner ; and so on, until 
the whole 5 are divided. Each child will have one sixth 
<*f the first apple, one sixth of the second, and so on ; till, 
when the 5 are divided, we find he will have 5 sixths. 
And, although he has a sixth of each of the five apples, yet 
in common language we say that he has five sixths of an 
apple. Each child will therefore have 7 apples and five 
cixthB of an apple. ^^ .^^.^^^ ,^ Google 
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3. A man paid 67 dollars for 9 yards of cloth. What 
was the price of one yard ? 

Ana. Jf 9 yards cost 67 dollars, 1 yard costs one mrUk cf 67 
dollars ; which is 7 dollars andftmr nirUhs vf a dollar* 

4. If 8 loads of hay eost (50 dollais, what is the cost of 1 
load 1 

5. If 5 reams of paper eost 34 dollars, what will 1 ream 
cost] 

The pupil will now perceive that he wants some method 
of expressing such numbers as five sixths, four ninths, four 
fifths, &c. He may accordingly be informed that such 
numbers are called fractions^ because they are parts of a 
whole ; and that they must be written in a different manner 
from whole numbers. Therefore, when we wish to write a 
fraction, we write first the number of the pcn-ts, and then 
write under that number the figure that shows the name of 
the parts f and draw a line between them. One half is 
written thus, } ; two thirds is written thus, % \ seven 
eighths thus, f ; &e. 
. The following sums may now be performed on the slate. 

6. If you wished to giye 4 apples to 3 I 3)4 
boys, how many would you give to each 1 [ 1 1 Ans. 

7. If 4 sheep cost 9 dollars, what is the cost of 1 e&eep ? 

8. If 6 horses require ^ loads of hay, how much will 1 
horse require I 

9. If 7 tons of coal cost 50 dollars, what is the coat 
of 1 toni 

10. If 8 loads of hay eost 60 dollars, what is the coat 
of 1 load 1 

11. If 7 pounds of sugar cost 60 cents, what is the^sost 
©f 1 pound % 

12. If 8 barrels of beef cost 75 dollars, what is the cosi 
of 1 barrel 1 

13. Find the \ x>f 765. I 15. Fmd the ^ of 765. 

14. Find the \ of 832. | 16. Find the ^ of 836. 
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17. Find^the^Vof 767. 

18. Find the ^ of 456. 

19. Find the ^ of 3561. 



20. Find the ^ of 7634. 
31. Find the tV of 3765. 



Section III. 

1. In the last sums, when there has heen a remainder; 
-we have divided that, by writing the divisor under it. We 
may divide any number in the same manner. Divide 13 
by 37. 

Ans. / ivrite the divisor under the 37, and the answer 

8. Divide, in the same manner, 7 by 9. 



Divide 10 by 6. 
Divide 3 by 4. 
Divide 6 by 8. 
Divide 14 by 13. 
Divide 47 by 8. 



8. Divide 304 by 9. 

9. Divide 97 by 46. 

10. Divide 46 by 97. 

11. Divide 302 by 36. 
13. Divide 36 by 303. 



The pupil must be informed that fractions may be con- 
sidered, merely as an expression of division; and that 
4 = 4 -^ 7; that -V = 47 -i- 8; ^^ «= 97 -i- 4, &c. And 
it is proper for him to know now, that in his future opera- 
tions it will frequently be better to express a division, than 
to go through the operation. 

13. Divide 59 by 8. 

Ans. 8 is contained in 59, seven times i and a 
remainder of 3, which divided by 8, is }. 7%e 
whole answer is 7|. 



8)59 
-71 



14. Divide 87 by 9. 

15. Divide 131 by 11. 

16. Divide 149 by 13. 

17. Divide 196 by 15. 

18. Divide 334 by 18. 

19. Divide 423 by 33. 
30. Divide 636 by 37. 



31. Divide 339 by 31. 
33. Divide 64S(,b]r 44. 

33. Divide 768 by 66. 

34. Divide 946 by 63. 

35. Divide 849 by 78. 

36. Divide 3136 by 94. 

37. Divide 3164 by 86. 
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28. How many times is 8 contained in 4678 ? 

29. How many times is 9 contained in 31651 ? 

30. How many times is 90 contained in 47601 1 

31. How many times is 1200 contained in 262738 ? 

32. How many times is 7000 contained in 6765421 ? 

33. How many times is 60000 contained in 8675928 ? 



DEFINITIONS. 

1. Arithmetical figures are of two kinds ; those which 
stand for whole things, and those which stand for parts of 
things, 

2. Figures that stand for whole things are called integers, 
or whole numbers, 

3. Figures that stand for parts of' things are called 
fraciions, 

4. We form a fraction when we divide an integer into 
several equal parts, ^nd take one or more of them. 

5. On this account, when we write a fraction, it is 
necessary to use two numhers, or termsj which we write one 
ahove the other. 

6. The lower term is called the denomthator, because it 
gives the name. It shows into how many parts the integer 
has been divided. 

7. The upper term is called the numerator, because it 
tells the number of parts that are taken. 

8. Sometimes the upper term or numerator expresses that 
integer, which is supposed to be divided. Thus, if 7 is 
divided into 8 equal parts, one of those parts is the | of 7, 
which is written I, 

From this, it is evident that the eighth part of 7, and the 

How many kSnds of arithmetical figures are thete 7 What are integers 
or whole numbers? What are fractions? Hiw? is a fraction written? 
What are Called the terms of a fraction 7 Which term is the denomi- 
nator ; and what does it show ? Which term is the numerator ; and what 
does it show } What two expressions may the same fraaion stand for 1 
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seven eighths of 1 are, in effect^ the same, and are written 
in the same manner. 

9. Fractions written in this manner, are called vulgar 
fractional hecause this is the general method of writing 
them. 

10. Fulgar fractions are either proper, improper, mixed, 
simple, compound, or complex. 

11. A proper fraction is smaller than a unit. And there- 
fore its numerator is less than its denominator ; as, f , {. 

12. An improper fracti&n is cither equal to, or greater 
than a unit; and its numerator is not less than its denomi- 
nator ; as, I, -^ . 

13. A mixed nwmber is an integer and a proper fraction 
combined ; as, 4 J, 7|. 

14. Simple fractions are parts of integers ; but compound 
fractions are fractions of fractions, j is a simple fraction ; 
j of f is a compound fraction. 

15. A complex fraction is that which has a fraction in 

? 7 4i 
one or both of its terms ; as, ^<, jr, gj. 

Rules. 

1. When a quantity is to be divided into any number 
of equal parts, and one of those parts is to be found ; make 
the given quantity the dividend, and the given number 
of parts the divisor, and proceed as in division. 

2. When a dividend or the last partial dividend is 
smaller than the divisor, the quotient is expressed by 
writing the divisor underneath the dividend, in the manner 
of a fraction. 



What are vulgar fractions ? What la a proper fraction 1 What is an 
Improper fraction ) WHat is a mixed number % What ^Te simple frac 
tions 1 What are cfnaxfiksa. fractions ? How may any number be divided 
into parts ? How .is division performed when the divisor is greater than 
the dividend 1 
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ArPllCATION OP THE RULE. 

1. If 964 dollars \iill pay for 16 acres of land, what 
will pay for 1 of the same acres 1 

- 15)964(64V^ 

90 
64 
60 

4 

2. A man gave 2465 dollars for 300 acres of western 
; and. What did he give per acre 1 , Ans. S^*^ dollars. 

3. A gentleman having died, lefk $74450 t6 his seven 
sons. What was the fortune of each? Ans. 10635^ dollars. 

4. A merchant has filled 16 hogsheads equally with 1126 
gallons of molasses. How many gallons are there in each 
hogshead ? Ans. 62 }| gallons. 

5. If 36 pieces of cloth cost 946 dollars, what is the 
cost of 1 piece ? Ans. 26^ dollars. 

6. If 17 pieces of cloth cost 2437 dollars, what is the 
cost of one piece ? Ans. 143^ dollars. 

7. The President of the United States has 25000 dollars 
a year. How much is that a day 1 Ans. 68^}^ dollars. 

8. What is the one hundred and fifty-siirth of 6555 ? 

Ans, 42^. 

9. If a ship sails 2176 miles in 11 days, at what average 
rate does she sail a day ? Ans. 155^^^ miles. 

10. The circumference of the earth is supposed to be 
24911 miles. As geographers have divided the circumfe- 
rence into 360 degrees, how many miles are there in a 
degree 1 ■ Ans. 69jVir m^es 

11. What is one twenty-fifth of 7643 1 Ans. 305^. 

12. What is ^ of 970 hours 1 Am, 16^ J hours. 

13. What is yV of $4832 1 Ans. $74f |. 

14. What is ^j of $473 ? Ans. $58f . 

15. What is ^\y of 97421 Ans. lli^f. 

16. What is jg\ of 746381051 Ans. 2017246/^, 
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17. What is the quotient of 7014596 divided by 78 * » 

Ans. 97424?|. 

18. A man receired $7.50 for a week's labor; how 
much was that a day ? Aiis. $1^. 

19. If one acre of land costs $72, how many acres will 
$9698 buy ? [Ans, like ques. 1, p. 87.] Ans. 1 33 ?| acres. 

20. How many hotheads will hold 7490 giillons, allow- 
ing each hogshead to hold 67 gallons 1 

Ans. 1 1 1 If hv>gsheads. 

21. If one yard of cloth costs $5.37, how many yards 
may be bought for $49.50 1 Ans. 9j^5 yar^ls. 

22. If you wished to divide 41 quarts of beer among 2 
persons, how much would you give to each? and if there 
is a fraction of a quart, tell what that fraction is callod. 

Ans. 20^ quarts. Instead of J quart, the pupil may tell 
what that ^ quart is called. The following questions 
may be performed in the same way. 

23. If you wished to divide 97 gallons of water into 4 
casks, how much would you put in one cask, giving the 
proper name to the parts of 3 gallon 1 Ans. 24 J gallons. 

24. If you wish to divide 47 pints into four casks, how 
much would you put in each 1 Ans. 11^ pints 

25. What do you call the 24th part of a day 1 

26. What is the one 24th of 49 days 1 

Ans. 2 days and ^ oX a day, or 1 hour. 

27. What is the 24th of 475 days, writing the answer 
as in the last question ? Ans. 19^ days. 

28. Divide 876 days into 24 equal parts, writing the 
answer as before. Ans. 36^f days. 

29. Divide 76 hours into 60 equal parts, giving the frac- 
tion its proper name. Ans. 1^^ hours'. 

30. Divide 4760 hours into 60 equal parts, wtiting the 
answer as before. Ans. 79J$ hours. 

31. Divide 467 minutes into 60 equal parts, giving the 
fraction its proper name* Ans. 7^1 minutes. 

Digitized by CjOOQIC 



S4 ARITHMETIC. - 

Case II. 

To reduce a whole or a mixed number to an improper 
fraction. 

1. How many 6ths of an apple are there in 1 apple? 

2. Then how many 6ths of an apple are there in 2 
apples ? Ans. In 1 c^k there are 6 sixths ; and in 2 apples 
there are two times 6 sixths ; which is 12 sixths. 

3. How many 6tha axe there in 3 apples ? In 4 1 In 17 ? 

4. How many 14ths are there in 2 1 In 8 ? In 21 ? 

5. How many 25ths are there in 4 1 In 7 1 In 36 1 



2A 
14 

28 
5 



6. How many 14th8 are there in 2y^^. 
Ans. In 2, there are 2 times |f , which 

are ff; and the ^^^ added with them 

make^}. 3 3=:|§. 

7. What is the improper fraction of 3^1 Ans. {^. 

8. What is the improper fraction of 4^ % Ans. f}. 

9. Reduce b^^ ^ ^^ improper fraction. Ans. ff . 

RULB. 

To reduce a whole or a mixed number to an improper 
fraction, multiply the whole number by the required deno- 
minator; and, if it is a mixed number, add the numerator 
of the fraction; then write the result over the required 
denominator. 

10. Reduce 7y^ to an improper fraction, Ans. Yr* 

11. Reduce 74^ to an improper fraction. Ans. -H^. 

12. Reduce 127|^ to an improper fraction. Ans. ^^^, 

13. Reduce 476 j^J to an improper fraction. Ans. ^^^. 

14. Reduce 435 to 18ths. Ans. ^^. 

15. Reduce 643j^ to an improper fraction. Ans. ^^^f^ . 

le. In 147,\, how many 87ths 1 Ans, J^^. 

17. In 327^ of a hogshead, how many ^ of a hogs* 
JieadI Ans.iifi. 
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To reduce an improper, fraction to a whole or mixed 
number. * 

Rule. — I>ivide the numerator by the denoaiinator. 

L In -f^ how.many whole ones 1 There are 
as many whole onea aa there are collections of 4 ^)UL 

fowrtht in 97 fourthi ; which is 24i. 24^ 

2. How many whc^e ones in ff 1 Ans. 7^y. 

3. Change f| to a whole number. Ans. 3/g. 

4. Change- -3^ of a dollar to dollars. Ans. 5^.. 

5. Change -^ir of a pound to pounds. Ans. 22^^. 

6. Change -ij?^ of a year to years. Ans. 128|?. 

7. Change -S^fS to a whole number, Ans, lOOJf 

8. Reduce ^^ to a whole number. Ans. 44^. 

9. Reduce ^\^ to a whole number. Ans. 206^^, 

10. Reduce ^^ to a whole number. Ans. 614^. 

11. Reduce ^Vr^ to a whole humber. Ans. 1697f\. 

12. Reduce ^l^ to a whole number. Ans. 3557JJ. 

13. Reduce ^^ to a whole number. Ans. B^^, 

14. R^Huce Y^ *o a whole number. Ans. 21 |J. 

15. Change ^f- to a whole number. Ans. 17^. 

16. Change ^f^ to a whole number. Ans. 37f {. 
. 17. Change ^^ to a whole number. Ans. 110^. 

18. Change ^ of a pound to pounds. Ans. 20 J^ lbs. 

19. Change $^t to dollars. Ans. $18y\. 

20. Cliange ^^ of a minute to minutes. Ans. 31|f m. 

21. Change 2^^ of a mile to miles. Ans. S6y^ m. 

22. Change ^^ of a rod to rods. Ans. 38f | rods. 



23. Change ^^ to a whole number. 

24. Change ^^^ to a whole number* 

8 



Ans. IQJ^^. 
Ans. 28^. 
d by Google 



M ;^^.THHETIC. 



ADDITION OF FRACTIONS. 

1. A MA^ gave some mtmef to his four children as fol- 
lows. To one he gave ) of a dollar; to another, | of a 
dollar; to another, J of a dollar; and to another, | of a 
dollar. How many eighths of a dollar did he give to them 
all ? And how many dollars will Uiat make ? 

2. In a certain field, y^^ of an acre hears wheat; ^ of an 
acre hears rye ; ^^ of an acre hears com ; i^ of an acre bears 
oats ; and -j^ of an acre bears barley. How many tenths 
of an acre are there in the whole field 1 And how many 
acres does that eqaal ? 

Rule. 

Fractions of the same denominator ixe added, hy adding 
only the numerators; alid considering the denominator as 
merely the name. 

3. Add together /., -Y, ^, ^, ^, ^, and j\. And tell 
how many whole ones in the amount. . 11^49 

Ans. ff ; which equals 3^. J g, 

4. How much is ^, |f, ^, |f , ^, and ^f 1 Ans. 3Jf. 
6. How much is ^, f|, f|, JJ, J^, and Jf 1 Ans. 3 Jf. 

6. How much is f ^, Jf , ^V f|, i^<, and jf ? Ans. 3^. 

7. How much is ^, A, iJ, fl, 15, and iJ ? Ans. 3 Jf . 

8. How much is f J, ^f , f J, ||, JJ, and |f ? Ans, S^. 

9. How much is |l, ^|, ^,^, ^, and ^}|1 . Ans. Sjf. 
.10. How much is f|, J?, |?, }f, J|, and f| 1 Ans. 4J|. 
11. How much is a, SI, ff , If, Jf, and 1^1 Ana. 4if 
.12. How much is ff , f f , t\, f}, ^^9 and f j[ ! Ans. 9,^. 

13. How much is }j, A» H» S*t H» and -^ 1 Ans. 5f|^{ 

14. Howmuchis^,V^,T^Vi%»a»^d||}1 Ans. j^^. 

15. How much is ^, ^S, \i^, Vrr, and ^y, ? Ans. 2^V 
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Section II. 



Numerntora 
of the fractions. 

]3 5)7_ 

3 3J IJ 



16. How much is I4| aad 18f1 
Ans. 7%e fractions added together 
amount to | wAtcA equals If. 7%6 
loAo/e numbers with the X added in 
equals 33. The answer is 

17. How much Is 3y\ and 5|J 1 Ans. 9yV 

18. How much is y^* tj» 4|%, 3 J'y, and l^:^ I Ans. 9^. 

19. How much is /j, 3y\, y\, 1 Jy, and 3f f 1 Ans. 8y«y. 

20. How much is 1 A, SfJ, 5^, 7^, and y^l Ans. 18^^. 

21. Add 7, 8J?, 14JV, 9|^, I?, and 101 j? 1 Ans. 141 J|. 

22. Add 37^^, 15^, Ul, and 171yVT- Ans. 225yV\. 

23. Add together 30^f , 46}|, 9^, ftiid 16|;. Ans. 103|;. 

24. Add 27JJ, 102JJ,'66yV and 41^^. Ans. 238,pV 

25. Addtogether37Ji,2953,465f,and81Jf. Ans. 195JJ. 

26. Add together 42, }J, 27|f , 16, and 39Jf . Ans. 126|J. 

SUBTRACTION OF FRACTIONS. 

1. A father gave to his eldest son, | of an orange ; and 
to his youngest son, | of an orange. How much did he 
gire to. the oldest more than to the youngest ? 

2. How much is ^^ of a dollar more' than ^^ of a dollar? 

3. How much is ^ more than ^ t 

Rule. 
Subtract the numerator of the smallest number from the 
numerator of the larger number. When a whole number 
preeedes the faction, 1 may be borrowed firom it if ne- 
cessary. 

4. Subtract Jf from f f . ?? Ans. ,J4. 
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5. Subtract f J from |f . 

6. Subtract ^ from ^. 

7. Subtract xVt from IJ?. 

8. Subtract ^V^^^o™ iff • 

9. Subtract j| from 1. 

Ans. 1 equaU |J; and Hfrom j|, 

10. Subtract ^j from 1. 

11. Subtract ^ from 1. 



Ans. 4f« 
Ans. -i^. 
Ans. -j^'if • 
Ans.ifj. 
1 



leaoeg^. 



H 



Ans. 1^. 
Ans. f|. 



iV 



Sbction n. 

12. Subtract 6^ from O-j^^. Ans. ^ 
/roia ^, / cannot. I borrow 1 /rom 9, 
whiek equah ||; aiuf -^ added with t7, 
»iaA«» If. -i^ /rom f| /eai>« ||.* 6 
/row 8, /ia»e» 2. 7%c answer U 2J-f. 

13. Subtract 17^^ from 25^. . 

14. Subtract 12^ from 17^. 
16. Subtract 41^ from 87^. 

16. Subtract 28^f from 49^. 

17. Subtract 37ff from 56Jf . 

18. Subtract 45^% from 64/^. 
19/Subtract 6764J^ 6:0m 895?||. 

20. Subt^t 451^ from 472}^}. 

21. Subtract 967f|{ from 1211|^;. 

22. Subtract 4|f from 67. 

23. Subtract 9}J from 45/7. 

24. Subtract 47||f from 365^1^. 

25. Subtract 12^ from 14^|. 

26 Subtract 146j%\ from 327yi},. 



l± 



Namera- 
tors. 

18 



^n 



10 



Ans. IW. 

Ans. 4^. 

Ans. 45ff . 

Ans. 20ff . 

Ans. I8JI. 

Ans. 8^. 

Ans. 218?!^. 

Ans. 426341. 

Ans. 243§JJ. 

Ans, 62,%. 

Ans. 35ij. 

Ans. 317JI}. 

Ans. 115. 

Ans. ISOjVft. 
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MULTIPLICATION OF rRAUTIOWS. 

I. What is the cost of 3 yards of cloth, at | of a dollar 
a yard 1 Ans. 3 itmea i of a dollar, which is ^ <jf a dollar ,• 
which equals 2^ dollars. 

S. If one pound of tea costs ^ of a dollar, what is the 
cost of 8 lbs.1 Ans. . -V/ = 4|S. 

3. If one horse consumes rTof?L bushel of ©ats in a day, 
how much will 14 horses consume 1 Ans. 7^" of a bush. 

4. At 14 of a dollar a pound for coffee, iKfliat would be 
the cost of 35 lbs.1 Ans. 9^^ dollars. 

5. How much is 17 times ^ 1 Ans. 10:J|. 

6. How much is 56 times -^ 1 Ans. 17jV| . 

7. Multiply m by 67. Ans. 28J-^. 

8. If the interest on 1 dollar for a year is yg^ of a dollar, 
what is the interest on 414 dollars, for the same time 1 

Ans. 24 iVir dollars. 

9. Multiply il by 19. Ans. 14^. 

10. How much is 68 times f J of a hogshead 1 

Ans. 55/j. 

II. A lady gave to 3 children, each 2 oranges and three 
fourths. How many oranges did it take 1 

Ans. TViree times two oranges and 3 
fourths. Tftree times I of an orange is J 
•f an orange, which equals 2} oranges. 
Three times 2 oranges is 6 oranges ; which, 
with the 2| oranges added in, equals 8| 
oranges. 

12. If one ton of hay is worth $14], what is the worth 
of 18 tons t Ans. $267$. 

13. Supposing a barrel to contain 31^ gallons ; what will 
12 barrels contain ? Ans. 378 gals. 

14. How much is 40 times 16^ feet? Ans. 660 fL 

15. How much is 25 times 37^ cents ? Ans. $9,371. 

8* 
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00 ARiTimnc. 

16. If one barrel of fish is worth $9j|, what is the 
worth' of 18 barrels ? Ans. $178|^« 

17. Multiply 7f\ by 8. Ans. 57f ?. 

18. Multiply U^g by 9. Ans. 128. 

19. Multiply 36}? by 4. Ans. 145f I}. 

20. Multiply 47}fJ by 7. Ans. 335^V 

21. Multiply 29/gVF ^J <>• ^^^- ^'^^rm* 
23. Multiply SSj^i ^y 8- Ans. 689yf^. 

23. Multiply 327 jV% by 9. Ans. 2944J|?|. 

24. How many apples will it take to give to 19 boys } 
of an apple apiece 1 Ans. 14| apples 

25. If a horse eats rfj of a bushel of oats in one day, 
how much will he eat in 32 days ? Ans. 9|^ bushels. 

26. If a man who is in debt, can pay but 4f of a dollar 
for each dollar that he owes, how much 'will he pay to a 
man whom he owes $336 ? Ans. $185^. 

27. If a man in debt can pay ^f| of a dollar for a dollar, 
how much will he pay to a man whom he owes $3049 ? 

28. If a man raises 30y\ bushels of com oxi 1 acre, how 
much does he raise at that rate on 14 acres t Ans. 428^. 

29. If a stage coach goes in 1 hour, 6^ miles, how far 
will it go at that rate in 27 hours 1 Ans. 186^ miles. 

30. What is the cost of 87 acres of land, at $47| an 
acre? Ans. $4154f. 

31. What is the cost of 35 yards of cloth, at ^ of t 
dollar a yard? Ans. $15|^. 

32. If a^team boat goes 9^} miles an hour, how far 
would she go in 14 hours? Ans. 137 j| miles. 

33. How many bushels of com will it take to give to 24 
families 3 J} bushels a piece? Ans. 79^. 

34. What is the cost of 314 pounds of sugar at 7fV. 
cents per pound ? Ans. $22.56 J4. 

35. What is the cost of 108 pounds of tea at { of a dollar 
a pound? Ans. $67}. 
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DIVISION OF FRACTIONS. 

1* A man bought 3 brooms for -j^ of a dollar. How 
mudi was th^t^ piece ! Ans. J of ^, which is y^^. 

2. A lady bought 4 yards of riband for f} of a dollar. 
How much was that a yard 1 Ans. ^j of a dollar. 

3. How much is j of |J| 1 

4. How much is rs^^ iH^ 
6. Divide ^^ by 14. 

6. Divide %\% by 23. 

7. Divide -Wf by 24. 

8. Whatis^Vof ¥jn^' 

Sbction II. 

1. A man bought 8 cows for $1443* 
that a piece 1 Ans. The ^ of $144f. 
jSnd irf i of a dollar, is ^ of a dollar. 
9wer is $18^. 

2. When 4 oranges cost 10| cents, what is the cost of 1 
orange! Ans. Jf 4 oranges cost 10 J cents, 1 orange will 
cost i of 10| cents, i of S cents is 2 cents, 
ne 2| cerds VkU remain, equals %of a cent ; 
and \cf ^ of a cent is ^ of a cent ; which 
added to 2 cents makes 2| cents. 

Rule. 

Divide the whole number as in common division ; taking 
care to put the remainder with the fraction, and* then change 
it to an improper fraction. Divide the numerator of this 
improper fraction, and put the quotient with the answer of 
whole numbers. 

3. A person gave $26^ for 5 barrels of flour. How much 
was that a barrel ? Ans. $5f • 

4. A field of 13f acres has been divided mto 4 equal lots. 
How much is in each lotl Ans. 3| acres. 
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02 ARITIIMETIC. 

6. If 4 bads of wood cost $19 J, what is tlie cost of I 
load 1 Ans. $4^. 

6. Five brothers bought 31} poands of beef, which they 
wish to divide equally. What is each one's share I 

Ans. I of 31 J s= 6 and 1} ewer, ^c. Ans. 6f pounds. 

7. If 12 yards of cambric cost $42^, what would 1 yard 
costi Ans. $3{. 

8. If 2 yards of merino is worth $3/,^, what is the 
worth of 1 yard ? Ans. fl^fj. 

9. If a man travel 122J|J miles in 5 days, how far does 
he travel m 1 day ? Ans. 24^j miles. 

10. Bought 7 yards of broadcloth for $39 j^ ; how much 
was that per yard 1 Ans. 5^, 

11. Bought a keg of wine containing 10 gallons, for 
$25^1^ ; how much was that a gallon 1 Ans. $2|g^. 

12. Divide 647ff by 4. Ans. 161||. 

13. Divide 4^6^^ by IG. Ans. 28^. 

14. Divide 371 J} by 22. Ans. 16Jf. 

15. What is j\ of 2890^?! 1 Ans. GlJIf. 

16. What is ^ of 9763fVA ^ Ans. U^UU* 

17. What is the quotient of ^Wf -*" ^ ^ Ans. ^\. 

18. What is the quotient of ||^} -*- 9 1 Ans. ^^^ 

19. Divide | Jf f by 42. Ans. ^f 4^. 

20. What is ^V of mi 1 Ans. ^J^ 
*■ 2U Divide 10310J§ by 27. Ans. 381J^. 

-22. Divide 14322|f by 52. Ans. 275Jt. 
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MULTIPLICATION BY FRACTIONS. 



EXERCISES FOE THOSE WHO HAVE NOT STUDIED MENTAL 
ARITHMETIC. 

1. What ia the J of 8 1 What i« the | of 8t Anei. ~ of 9 
is 2 ; and ^ of 8, is 3 times 2 ; mhich is 6. 

2. What is ^ of 10 1 f of 10 ? ^ of 10 1 
a What is J of 16 1 I of 15 1 f of 15 1 
4. What is i of 181 ^ of 18 1 -J of 18 1 
6. Whatis^of 271 |of27l ^ of 27 ! 

6. What is 1^ of 351 ^ of 351 ^ of 351 

7. What is -J- of 961 | of 96 1 ^l ai ^1 

8. WhatisT^of 1<>0^ tVo^I^^^ ^oflOOl 

9. Whatisiof 31 f of 3 1 ^ofSI' 

10. Whatb|of31 I of 31 f of 3 1 

11. Whatisiof7l f of 71 |of 71 J of 71 ' 

12. Whatis|of8l f of8l ^ofSl i of 8 1 

13. What is ^ of 4 1 f of 2 1 | of 5 1 4 of 12 1 

14. What is 1^ times 8 1 Ans. U iimea 8 is the same as 
f o/6. J o/ 8 is 2, and i of Sis 5 times 2 ; which is 10. 

15. What is 1| times 6 1 2^ times 6 1 2| times 9 1 

16. What is l| times 101 if times 15 1 1 } times 10 1 

17. What is if times 12 1 l} times 12 1 if times 17 1 

18. What is l| times 5 1 1} times 4 1 2| times 2 1 

19. What U if times 61 1^ times 91 1 J times 10 1 

20. What is I of 20 1 Ans. | of 20 is 6| ; and ^ of 20 is 
2 times 6|. 2 times 6 m 12 ; and 2 times | is |, tvhich equals 
H; which added to 12 '-IH. 
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04 ARITHMETIC. 

21. Whatis|of60? | of 501 f ofSO? 

25. WhatUiofG?? f of 671 f of 671 

S3. Whatu^Vof 761 ^of761 If^tiniesTei 
24. What ig I of 71 }of7l 2iUmc8 7l 

26. Whatu|of 91 ^ of 9 1 2j^time891 

26. Whatisf of 171 V of 171 

27. What ia J of 411 J^ of 41 1 l{ times 411 

28. What i» J of 671 f of 67 1 lj-time867l 

29. Whatis4of661 ^ of 66 1 l|times661 

30. What is f of 35 1 j of 35 1 l} times 35 1 



INDUCTIVE EXERCISES FOR THE SLATE. 

1. If oranges are wprth 40 cents a dozen, what Is the 
worth of } of a dozen 1 And what is the worth of J of a 
dozen 1 

Ans. Jff^ one dozen is worth 40 eenia, i of ado' 4)40 
zen i» worth ^ of 40 eeniSf wMch is 10 cents ; and ~~fo 

i of a dozen is worth 3 times 10 cents, which is 3 

30 cents, 30 

3. If a hoat is worth $60, what is the worth of three 
quarters of iti Ans. $45. 

3. A man gave $6.90 for «i yard of cloth. What is the 
worth of f of iti Ans. $4.60. 

4. A man gave $25 for a load of corn. What is | of the 
load worth t Ans. $15. 

5. If an acre of ground cost $375, what is ^ of it 
worth? Ans. $200. 

6. If a man earns $036 in a year, what are his earnings in 
i\ of a year 1 Ans. $546. 

A. If a vessel is valued at $4750, what is -^^ of her 
^orthl Ans. $750. 

9. At $8 a hundred, what is the value of J of a hua- 
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<tod of VBgarl— aad J of a hundred 1—-and | of a hun- 
diodl "" Ans. $lf.-.^}.--$6}. 

^ If a bushel of potatoes coots 30 cesits, what is the cost 
of 4 <tf a bushel 1 Of 4 of a bushel t Ads. IH cents. 

9. If a box of oranges costs $5.75, what is the cost of 
^ of a boxl— Ctf f of a box t— and } of a boxl 

Ans. $.63J.— $1.91J.— f4.47J. 

10. If a pound of butter costs 27 cents, what is the cost 
of ^ of a lb.1 — ^ of a lb.?— and |^ of a lb.? 

Ans. l\l cents — 5y^ cents — and 16j4 cents. 

11. If a barrel of flour costs $7.21, what is the cost of 
A of a barrel 1—^ of a barrel l-^f of a barrel ? 

[First for ^.] Ans. $0.15^ $0.52Jf — $3.15||. 

12. If a man travels 96 miles in a day, how far will ho 
trayel in | of a day ? How far in f of a day 1 

Ans. 48 miles. — 144 miles. 

13. If a man travels 96 miles in a day, how far will he 
travel in -y- of a day 1 How far in 5^ days 1. 

Ans. 5^ days = ^ days. He will travel 528 miles. 

14. A man bought 5 sheep for $25. What was the cost 
of f of them, or 3 sheep t Ans. $15. 

15. A man bought 8 gallons of wine for $10.00. What 
was the cost of | of them, or 5 gallons ? Ans. $6.25. 

16. A man traveled 60 miles in S hours. How far did 
he travel in | of the time, or 3 hours ? Ans. 22} miles. 

17. K 14 yards of cloth cost $75.00, what ia the cost of 
■ff as much, or 9 yards 1 Ans. $48.21-j^. 

18. A ship that was sold for $38500.00, belonged to two 
men. A owned -^ of it; aod B owned ^ of it. How 
much money belonged to each t 

Ans. A's share $20730.76ff ; B's,$17769.23yV 

19. If 4 horses consume 6 bushels of oats in a week, 
how many bushels will bo consumed by f as many, or 7 
hoisesi Ans. lOf bushels 
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SO. If a man give 123 cents for 7 ysfds of ealioo, what 
must he give for f as muclr, or 9 yards t Ans. 153} cts. 

21. If the tuition of 3 boys cost $40, what would be the 
tuition of 5 boysrat the same rate ? Ans* $6^. 



Section II. 
Divide hf wriUng the ditisor underneath, 

1. What is the ^V of 72 1 Ans. ^. 

Bule. — It was stated on page 102, that division is fre- 
quently expressed by putting the divisor under the divi- 
dend, simply giving it the form of a fraction. This method 
of operating is very convenient in the following sums. 

2. What is 5J of $17,341 
Ans. yV o/ 1734 cents is IJgl of a 

Qenti and ^| of 1734 cents, is 14 times 
Hj^ of fl cent i which equals Hp^ of a 
cent,' which = ^0^\ cents or, $6.93 J J. 



1734 
1^ 

6936 
1734 



35)24276( 

3. If 74 pounds of sugar cost $5, \i hat is the cost of 
27 pounds % Ans. If 74 Ihs. cost 500 cents, 1 lb, will cost 
,V of 500 cts, = ^Jf^ cts. ,. and 27 lbs, will cost 27 times Af^ 
ets. = i-Vr^ cfe. as $1.82?-|. 

4. If 56 pounds of tea cost $74, what is the cost of 97 
pounds of the same quality? Ans. $128.17Jf. 

5. If 14 pair of shoes cost $30, what is the cost of 39 
pair at the same rate 1 Ans. $83.57yV* 

6. What is | of 5973 ? Ans. 4977}. 

7. Multiply 126 by V. . Ans. 1033}. 

8. Multiply 96374 by ^K Ans. 2106460?.. 

9. Multiply 93648 by f . Ans. 72837J. 

10. Multiply 496 by -V-. Ans. 8233|. 

11. If 135 bushela of wheat cost $74.25, what is the 
cost of 25 bushels I Ans. $13.75. 
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MULTIPLICATION OF FRACTIONS. 

On the last page we divided by putting the divisor under- 
neath. But it is plain that we can suppaae it to. be put un- 
derneath, without actually putting it there. This will bring 
us to the common method, which must always hereafter be 
followed. 

Rule for Multiplying bt Fsactions. 

Multiply the multiplicand by the numerator of the mul- 
tiplier, and divide the product by t^e denominator. 

SUMS FOR EXERCISE. 

1. What is /^ of 19751 Ans. 
^\ of 1975 is 1^^; ^ of 1975 w 
3 times ^^ which is iJfS, ^c. 

2. Whatisjf of 47631 

3. Multiply 2859 by jf 

4. Multiply 962 by li\. 
6. What is -^ of 37 1 

6. What is ^^^ of 7631 1 

7. Multiply 476 by J} J.' 

8. Multiply 8691 by VV- 

9. Multiply 147 by ^ 

10. Multiply 36 by 1?^. 

11. MoWply 83 by ^^. 
13. Multiply 425 by ^. 

13. If 8 pounds of tea cost $12, what will 3 lbs. or | 
of t]^t quantity cost 1 • Ans. 4}. 

14. If a xnan receives $304 for 19 months' work, liow 
much will he receive for 4 months, or ^^ of that time ? 

Ans. f 64. 

15. At $3.20 a yard, what costs f of a yard of cloth 1 

Ans. $1.65. 
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Ans. 2207J?. 


Ans. 


I6581f. 
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Ans. 
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Av. 


702J^|. 
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Case II. 
When the multipHcr is a mUfied numbtr. 
Ftrsi Method.^— Bring the nafcced number to an improper 
fraction, and then proceed as usual. 

SUMS FOR CXERCIBE. 





3J 18 


1. Multiply If by 3f. 


4 15 


. Ans. 3J = V- i of 18 is ^ ; \* of 


15 90 


18 is 15 times -^^ which la ^J^, which 


"4 18 


equals 67f. 


4)270 
67| 


2. Multiply 127 by 3f . 


.Aw. 431|. 


3. Multiply m by 7? . 


Ana- 3268*. 


4. Multiply 2%by 14f.v 


Ans. 4021;. 


5. Multiply 34«*y 21|. 


Ans. 7334. 


6. Multiply 593 by 9^. 


Ans. 5619/j. 


7. Multiply 436 by 8*1; 


Ans. 3887^^. 


8. Jilultiply 345 by 7|}1 


Ans. 2668. 


9. Multiply 467 by 9|f . 


Ans. 45321?. 


10. Multiply 659 by 11^- 


Ans. 7650jV 


' 11. Multiply 598 by 16^. 


Ane,-^08ff. 


12,, j>f ultiply 697 by 14^. 


Am. 9890J^. 


13. Multiply 1234 by 13,?,. 


Ans. 16259f3. 


14. Multiply 37 hj 41|. 


Ans. 1548?. 


€5. MuM^ 321 li^ 36^. 


Ans. 11598f|. 


. 16. Multiply 64 by 121}» 


Ans. 7800. 


' 17. Multiply 23^ by 16a. 


Ans. Sm^%. 


^8. Multiply 62 by iJ7ff. 


Ans. 1715§f. 


19, lyiultiply 261 by 14^. 


Ans. 3718^. 


sa)* Multiply 27 by 16^. ": 


Ans. 43'3A. 


21. MiOtiply 3M by 26f |. 


Ans. 9679|}. 


• 1 
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See&nd JMethod, — ^Multiply, first, by the whole number; 
then multiply by the fraction ; and then add the two prt^ 
ducts togalber. 

SUMS FOR ErCRCISE. 



1. Mulfiply 18 by 3J. 




18 IS 


Ana. 3 iimea 18 if 54. i tf 18 u 


-V; 


3 3 


and i of 19 is 3 times VS which is 


V. 


54 4)^4 


which equak 13|; mi that added to the 


13? 13| 


54 makes 67|. 




67f 


2. Multiply 25 by 5^ 




Ans. 139|. 


3. Multiply 31 by 6f. 




Ans. 211f. 


4. Multiply 42 by Tf. 




Ans. 331}. 


5. Multiply 37 by 9^. 




4n8. 346^. 


6. Multiply 231 by 8^. 




Ans. 1977lf. 


7. Multiply ^7 by lift. 




Ans. 776^. 


8. Multiply 96 by U^. 




Ans. ia77|4. " 


9. Multiply 121 by Q6t. 




Ans. St72f. 


10. Multiply 1«6 by 36^^. 




Ans. 6036JL. 


11. Multiply 212 by 16f^. 




Ans. 3500^. 


12. Multiply 361 hy 31f|. 




Ans. 11495. 


13. Mifltijjly 268 by 42^. 


Ans. 11403R. 


14. Multiply 376 by 47Jf . 


Ans. 178flB|J. 


15. Multiply 386 by 39^. 


- 


Ans. 15397i. 


16. Multiply 448 by ITff 


■ 


Ans. 7775|f. 



PRACTICAL EXABtPLES. 

1. When the price of loaf sugar is 18 cents a pound, 
what is the eost of 3} pounds ? Ans. 3J pounds will ^st 
3| iimes 18 cents. [The ^upil may finish saying it, by 
either the first or second method.] Ans. 67f cents. 

2. If 1 box of oranges eosts $5.25, what will 3| boxes 
cost? Ans» $19.66|. 
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3. If 1 ewt of sugar costs $9.37, what is the cost ot 
4}cwt? ' .Ans. $43.10|. 

4. If 1 cask of raisins costs $8.25, what is the cost of 
6| casks 1 Ans. 4^51.85;. 

5. At $6.62 a barrel, what cost 17f barrals of flour? 

Ans. $118.05|. 

6. A man bought 8 barrels of flour for $50.00. What 
was the cost of 3 barrels, or J of them ? Ans. $18.75. 

7. If $10 will buy 4 barrels of cider, how many dollars 
will buy 7 barrels at the same rate ? Ans. $17^. 

&. If I can' get 5 pounds of coffee for 1 dollar, what muit 
I pay for 75 pounds ? Ans. $15. 

9. At 75 cents per bushel, what cost 18 J bushels of In- 
dian com 9 Ans. $14.10. 

10. A flag staff which was 112 feet high, had } of itfi 
length broken off by the wind. How long was the piece 
which was brdcen off. Ans. 42 feet. 

11. A merchant owned } of a ressel worth $65331, whi«b 
was lo«t. Wh^ was the amoun|^ of his loss ? Ans. ^^91f « 

12. A merchant bought goods for $27268 ; and'seld them 
for -^g of tl»% first cost. What, did he gain on them, and 
what did he-sell them for 1 Ans. Sold $39197|f . 

1.3. A privateer took a prize which was yalued at $38126. 
The captain claimed, ^^ ^^ ^^) ^^ lieutenants ^V; the 
minor oflicers ^; and the remainder was divided among 
the seamen. What w^ the share of each ? 

Ans. Capt. $3050/^. Lieutena:i^ts, $61003^* Minor of- 
ficers, $5337|§. Seamen $23638/^. 

14. What is the cost of 48f yards of broad cloth; at 
$6.75 per yard? , ^fijis. $325.92?. 

15. What is the cost of 37^ poUDtds of tea, at 87*7sents 
a pound ? Ana. $32.67fJ 
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16. A merchant bought a quantity of silk for $350.00 ; 
and sold it so as to gain ^ of the first cost What was the 
gain, and what did he sell it for? 

Atis. He sold it for $325.00. 

17. A man bought 400 yards of cloth for $2476.00, and ' 
sdld it so as to gain -j^ of the first cost. How much did he 
gain, and what did he sell it for ? • « 

Ans. He |U)ld it ^ $3466.40. 

18. A merchant bought a quantity of flour for $765, and 
sold it so as to gain f of the first cost. How much did he 
sell it for? Ans. $983}. 

19. A nian who has failed in business, finds that he can 
pay 5^ of what he owes. How much can he pay towards a 
debt of $475 1 Ans. 262|f 

20. A father wishes to diviie his property to the amount 
of $6475 ; so as to give ^ of it to his son, -^^ of It to his • 
eldest daughter, and the rest of it to his youngest daughter. 
What was the share of each 1 

Ans. Son's, $2775. Eldest daughter's, $1942|^. 

Youngest daughter's, $1757|^. 

if 
dl. A merchant sold property which cost him $4362.50 ; . 

80 as t9 lose /^ of the cost. What did he sell it finr ? 

Ans. $3780.83i^. 

22. A merchant sold a quantity of goods which cost him " 
$765.50 ; so as to lose j J^ of the first cost. What did he 
sell it for 1 Ans. $711.91-j^V * 

23. A man bought a chaise for $275, and a horse for ^'^ 
as much. How much did he give for both 1 

Ans. $373,^,. 

9* 
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RATIO. 



A 



1. If I give 10 cents for 1 pound d raisins, how many 
pounds ean I buy for 6 cents 1 

Ans. If raUins are 10 eenti -a pounds we 
know that for 1 cent we can buy -f^ of a pounds 
and therefore for 6 cents we can buy 6 iimet y^^ of 
a pound, whi^ i$r^ of a pound* 

iU* In the same manner the pupil may answer the fol- 
lowing questions, taking care always to begin with 1. 

2. If 5 cents will buy a melon, what part of a melon 
will 1 cent buy ? What part of a melon will 4 cents buy I 

3t If 3 cents buy an orange, what part of an orange 
will 1 cent buy 1 What part will 2 cents buy % 

4. If 14 cents will buy a yard of calico, what part of a 
yard will 9 cents buy 1 -f^ 

5. If my board costs 21 dollars a month, what part of a 
month will 3 dollars pay fori What part will 7 dollars 
pay for 1 What part will 18 dollars pay for 1 

6. If a barrel of wine can be bought for 40 dollars, what 
part of the banel can be bought for 7 dollars ? What for 
17 dollars 1 What for 36 dollars 1 

7. If a barrel of fiour costs 4(8.00, what part of the 
barrel will cost 8 cents 1 What part of it will coat 34 
cents 1 What part of it will cost $3.61 1 What part of it 
will cost $5.74 1 

8. What part of 3 dollars is 1 dollar ? 2 dollars ? 

* 9. What part of 6 pounds is 1 pound 1 6 pounds ? * 

10. What part of 9 yards is 1 yard 1 7 yards 1 

11. What part of 4 cents is 3 cents T 6 cents ? 

12. What part of 30 days is 18 days % 24 days ? 

13. What part of 49 miles is 38 mUes ? 47 miles ? 

14. What part of 476 is 379 ? 435 1 501 1 
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15. If 8 yards of cloth cost $32, what will 6 yards costl 

$3S 
6 



Ans. 6 yards is\ of Q yards ; and thertfore 
will cost % of $32. \ of $32 is -^ of a dollar f 
and i qf $32 ia 6 times ?^- <f a dollar, which 
is loa of a dollar ; whkh equals $24. 



8 )192 
24 

16. If 20 bushels of oats cost $9.60, what will be the 
cost of 3 bushels % Ans, $1.44. 

17. If a company of 365 men consumes 75 rbariels of 
pork in 9 months ; how many barrels will 500 men consume- 
in the same timel Ans. 102|j| barrels, 

18. If 5 pounds x>f butter costs 75 cents, help much will 
13 pounds cost 1 > Ans. $1.95. 

19. If $100 gain $6 interest in one year, haw much will < 
$57 gain in the same time % Ans. $3.43. 

20. If 15 bushels of wheat cost $14.25, what will 7 
bushels cost at the same rate ? Ans. $6.65. 

21. If 8 yards of cloth cost $20, what will 96 yards cost 
at the same rate 1 Ans. $240. 

22. A laborer earned $64 in 4 months. How long will 
it take him to earn $304 ? Ans.' 19 months. 

23. If a town containing 23040 acres pay a land-tax of 
$4608, what will be the tax on a farm of 50 acres ? Ans. $ 10* 

24# A piece of musUn containing 96 yards costs $33.40. 
What is the cost of 8 yards of it ? Ans. $3.20. 

25b When 90 pounds of tea cost $47.70, what is the cost 
of 518 pounds 1 Ans. $274.54. 

26. If a staff 4 feet long casts a shadow on the ground 6 
feet in length, how high is a tree whose shade is 76 feet 
longi AnS. SOJfeet. 

27. If 3 paces, or common steps of a person, be equal to 
2 yards, how many yards will 160 paces make. 

Ans. 106f yds. 
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28. A garrison of 536 men have provisions for 365 days- 
How long will those provisions last if the garrison he in- 
creased to 1134 menT Ans. 174yf|,^ days. 

29. If a gootleman spends $1826 in a year or 52 weeks, 
how much does he spend in 39 weeks 1 Ans. $1365. 

30. If the wages of 15 weeks come to $64.19 wliat is a 
year's Wages at that rate 1 Ans. 222.152^^. 

31. If 73 men consume 235 harrels of provisions in a 
certain time, how many barrels would 365 men consume in 
the same time 1 Ans. 1175 barrels. 

32. If a staff 6 feet long casts a shadow 9 feet ; what is 
life height of a steeple, whieh, at th6 same time casts a 
ahadow 198 feet? Ans. 132 feet. 

33. If $5 will pay the freight of 2 cwt. 150 miles, how 
far may 15 cwt. be carried for the same money T Ans. 20 m. 

34. A gentleman in a rail car found that he went 8 miles 
in 18 minutes. At what rate an hour is that Ans. 26 1| m. 

35. A and B with a stock of $820, gain $250. What 
is each man's share, supposing A's stock is $350, and B's 
$4701 Ans. A's, $106,707; B's, $143,293. 

36. A captain, mate, and 20 seamen, took a prize worth 
$3510; of which the captain takes 11 shares, the mate 5 
shares, and each sailor 1 share. What must each have 1 

Ans. Captain $1069.50; mate $487.50; a sailor $97.50. 

37. Three merchants in trade, A furnishing $240, B $360, 
and C $600, gain $325. What is each man's share ? 

Ans. A's, $65 ; B's, $97.50 ; C's, $163.50. 

38. Three men do a job of work for $64, A works JO 
aays, B 8 days, and C 7 days. How much should each 
receive 1 Ans. A, $25.60; B, $20.48; C, $17.92, 
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REDUCTION OF .VULGAR FRAGTIONS 



EXERCISES FOR THOSE WHO HAVE NOT STUDIED MENTAL 
AIlITimETIC. 

1. How many fourthfl are there in a whole one ? Then how 
many fourths are there in ^ ? 

2. How many sixtht are then in a whole one ? Then how 
many sixths are there in ^ ? ^ ? f ? 

3. How many eighths are there in a whole one ? Then Jiow 
many eighths are there in j ? j- 1 :| 1 

4. How many ninths are there in a whole one ? Then how 
many ninths are in |^ ? ft 

6. How many tenths are there in a whole one ? Then how 
many tenths are there in ^ 1 ^1 

6. How many twelfUis are there in 4* 1 Ana, M a whok one 
there are jf ; therefore in ^f there must be one third aa many^ 
which is -^. 

7. How many twelfths are equal tojl -Jt fl j? Jl 

it |1 ft 

8. How many fifteenths are equal to^? |? |? |l |^t 

9. How many sixteenths are equal to^? |? |? •{■? |? 

10. How many eighteenths are equal to|-1 -J! ft -j! 
ft it ij ft 47 Ji 

11. How many twentieths are equal to ^ ] fl f ? -j^^l -j^^? 

12. How iftany twenty-fourths are equal tof? f? |? ff 

The pupil will perceive that he multiplies the numerator by the 
same number that he must multiply the gixcn denominator by. 
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to make the lequired denominator. As we must multiplj the 
denominator 3 by eight, t9 moke tujerUy-fourths, ao we multiply 
tlie numerator 2 by 8, ^ make the number of twenty-fourths. 

ThuB,|=*H- ■ 

13. How mtny rs* «^ ®^"«^ ^i'*- T ' 

14. How many yj are equal to -f 1 1 1 j 1^ 

15. How many jj are equal to ^ 1 4 • I ' 

16. How many ^5" ^e equal tofi |-1 f-l -I"' t' > 

17. Haw many ^:r ara equal to 1 1 |? f? |? i] ? 

Now, if with the fraction -j, we multiply both terms by 8, and 
D^ake the fraction -^f ; it is evident that both terms -^-^ can be 
divided by 8, to bring the fraction back to •!» So also, if both 
teroi^ in -f be multiplied by 6, the fraction would be ^-f, which 
means just as much as -^ ; and, of course, if both terms in ^^ 
be divided by G, &• fraction would be brought back to f , yiAtkk ' 
" is equal to ^f . 

18. How many thirds are there in ^ 1 Ans. As tot divide ^f 
ly^io make the denominator -j-, u>e muet abo divide ike numt' 
rdtor #^y 2. The miswer is |. 

W. Howmany third»«pBequalto|l -j\ 1 -/j ? -1|1 

20. How many ^ are equal to |. ? -j^^ 1 ^V ^ ii ^ /l ^ 

21. How many y are equal to -j^ 1 1^1 tV' tI • ¥ J ' 

22. JIow many y are equal to yV ? -XT'? iV- H^- ¥T • 

23. Change ^^ to y. Ans. -4» ive divide the denominator 
by 4 to make y, !»« must divide its numerator by 4 a^o. The 
answer is 7. 



24. f!liangB ^ 
to,. iftOT- 


tor- lltoT- MtoT- ifto,. li^ 
UtoT. IJto,. i|*.T. HtoT- 


a 
1 
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t25. To what lower denominators can we change '^ ! Ans. We 
can change j to hakes, by putting 3 sixths together/ and to 
thirds, by putting 2 sixths together. ^ ' 

26. To what lower denominators can we change ^ 1 -g- 1 7 1 
TTT- T5- T4 • TT- TT * TT • JTT • TT ^ T:S ^ TT • 
77^ "J^- 4"jr- Tt' T5^ TT- TTTff- 

It is always best to redoce a fraction to as small a denominator 
as it can be changed to. Thus, j is better than -^ ; f is better 
than 1^' i 7 '^ betXesr than |f ; dbc In this last example, al- 
though jjf can be changed to halves, yet |^.will not ttdce » 
whole numher of halves ; but tiiiey will make a whole number of 
fourths. So, although -j-^ may be dbanged to 7, j, 7, -j-, «nd 
T ; yet 14 ^^^ ^^^ make just a half, nor a whole number of 
3-, -7, or J, But it will make just -f. Therefore, when j^ are 
reduced to j, we say it is reduced to its lowest terms* ' 

27. Reduce to their lowest terms f , J, y«V, ^, J|, V^, |f , 

-}h ^^ n^ ih ih u^ u^ ih ih u* a^ ii- 



INDUCTIVE EIERCIIffiS FOR THE SLATE. 

1. The learner may first commence at the remarks afler 

No. 17 in the preceding exercises ; and perform the sums 

on his slate, excepting questions 25 and 26. 

' 2. Reduce f | to its lowest terms. 

nr^^^ti^^ ^ Divisors, -j- 6 -=- 5 
Operation.^ ^«:A«J.^Ans. 

3. Reduce J^ to its lowest terms. 
Divisors -f.4-4-8^8-5-3 

AWr«TWT=^T%«A«*»theai>8wer. 

4. Reduce ^ to its Igrmsii terms. Aas. .4. 

Digitized by CjOOQIC 



108 ARITHMETIC. 

6. Redaoe i^ to its lowest tenns. Ans. |. 

6. Redace {{f to its lowest tenns. Ans. f . 

7. Reduce Jff to its lowest terms. Ans. ^}. 
6. Redace -^Y^ ^ ^^ lowest terms. Ans. I^J. 



DEFINITION AND RULE. 



Reduction of Freetions is the chanarinpf of the form of a 
fractional quantity, without altering its Value. 

Ri7LE. — ^Divide both the numerator and the denominator 
by any number that will divide each without a remainder ; 
and this will foim a new fraction of the same value as the 
first. 

Divide the terms of this last fraction in the same way^ 
if it can be done ; and so on, till no number will divide 
them both. 

jR«marA:9.— As it is sometimes difficult to find what num- 
ber will divide the terms of fractions, the following direc- 
tions may be of some use : 

1. If the ri^ht hand figure of any number is 0, the num- 
ber is divisible by 10, and of course by 5 or 2. 

2. If the two right hand figures are 00, the number is 
divisible by 100, and of course by 10, 6, or 4, (because 
4 X 25 = 100) or 2. 

3. If the right hand figure can be divided by two, the 
number is divisible by 2. 

4. If thft right hand figure" can be divided by 6, the num- 
ber is divisible by 6. . 

$. As hundreds are divisible by 4 ; if the remainder of 
hundreds (i. e. the two rigid hand ftgure$j) are divisible by 
4, the number may be divided by 4. 
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6. Even 1009^ are diyisible by 8, (because 8 X 35 sa 
200.) Therefore, if the remainder of even 100b (i. e. the 
two right hand figures,) are divisible by 8, the number 

- may be divided by 8, and of course by 4 or 2. 

7. If all the figures of a number, added together, are 
divisible by 3 or 9, the number is divisible by 3 or 9. 

8. If the sum of the first, third, fifth, &c. figures of any 
number, are equal to the sum of the second, fourth, sixth, 

■ &c., that number is divimble by 11. 

9. When a number is divisible by either 2 or 3, it is 
divisible by their product 6. And so if it is divisible by 
either 4 or 3, it is also by 12. 

Examples, 
Tell what the following numbers can be divided by; 
and how you know. 

4170, 5500, 474, 896, 1072, 4640, 468, 735, 482, 4765, 
8476, 6764, 18848, 76232, 7560^ 75466, 897640, 6471660, 
654577, 75432137, 674311. 

APPLICATION OF THE RULE. 

1. Reduce ^^ to its lowest terms. Ans. jV 

2. Reduce Jf |f to its lowest terms. Ans. ^. 
aL Reduce i5fl *° ^^ lowest terms. Ans. -^^f. 

4. Reduce JJ| to its lowest terms. ^ Ans. ■^. 

5. Reduce ffj J to its lowest terms. Ans. f|. 

6. Reduce \^\ to its lowest terms. Ans. |^. 

7. Reduce ^UJ to its lowest terms. Ana. ■}, 

8. Reduce jff to its lowest terms. Ans. f . 

9. Reduce -^f^ to its lowest terms. Ans. ^. 

10. Reduce yY/r ^ ^^^ lowest terms. Ans* |})* 

11. Reduce rfft? to its lowest terms. Ans. rf? 

10 
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12. Reduce f{} to its lowest termab Ans. || 

13. Reduce f fjto its lowest tena^. Ans. ^i 

14. Reduce Jf f to its lowest terms. Ans. j 
16. Reduce }f to its lowest tenns. - Aug* f 

16. Reduce ^^^ te its lowest lemtSi. Ans. | 

17. Reduce 1^ to its lowest teitos. Ans. J 

18. Reduce ||§|J to its lowest tenns. Ans. ^ 

19. Reduce fjlH Co its lowest tenns. Ans. y\. 

20. Reduce xWViT *<> i*^ lowest terais. Ans. |f . 

21. Reduce ||ff| to its lowest tenns. Ans. f J. 

22. Reduce fgiif to its lowest terms. Ans. ^. 

MISCELLANEOUS EXERCISES IN FRACTIONS. 

1. Reduce 9 J to vx improper fraction. Ans. -^^^. 

2. Reduce -4t^ to a mixed number. Ans. 44^^. 

3. Add together 7}, 12}, 14f , 21}, 6}, |. Ans. 63. 

4. Re^ce 71/^ to an improper fraction. Ans. -^|^. 
6. Subtract 4|i from 9^^ Ans. 4 J. 

6. Multiply 9J by 7. Ans. GSJ, 

7. Reduce 1}|^ to a mixed number. Ans. 86^. 
e. Add together 14,3,, 8,3^, 5^, 10/^9 if- Ans. 38jV 

9. Subtract 14} from 13^^* ^^^' H* 

10. Divide 884 by 6. Ans. 17|. 

11. Itfultiply 14f by 8. Ans. 114^. 
13. Miiliiply 27|t by 9. Ans. 251 j{. 

13. Subtract 12^ from IS^^ Ans. 5|}. 

14. Reduce 109^^ to an Improper fraetion. Abb. ^^* 
16. DiTide 97J by 6. Ans. IS). 

' 16. Divide m^^ by 7. Ans. 14,^ 
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17. DiW(Jftl37^by$. Ana. 15^. 

18* J^Hbtract 16|J from 27^. Ans. 10^. 

19. SubtJFact 36iJ from 94ft. Ans. 67f|, 

SO. Radiltte ^^ to its lowest terms. Ans. J. 

21. Reduce 23 J5 to an.improper fraetion. Ans. *y*/. 

22. Reduee ^J|^ to a mixed number. Ans. 73 J|. 

23. Multiply 67 by 9^^. Ans. 608^, -•. 

24. Reduce 183^ to an improper fraestion. Ans. ^|f£. 

25. Add ^^ ^«5, i?, II, and i§ together. Ans. 2 J. 
«6« Add 13|3f, 9|^, and 3^ together. ■ Ans. 25$. 

27. Mul^ply 126 by 8j. Ans, 1033J.' 

28. Multiply 96374 by 21^. Ans. 2106460|. 
25. Multiply 410i% by 6. Ans. 34«©i. 

RsDuciMO THE Ratio, oa Caiyceling. 

80. If 8 pencils cost 63 cants, wha;^ 
wiU 24 peneiIft:eo6t ? 

Ans» 24 pendk wiU ciuf^rf &$ eenUf 
which equals 3 iimu 63 e&niSf lokkMjtqwih 
189 censor $1.89. 

31. If 20 yards of cloth coil $40, 
what will 8 yards costt 

Ans. 8 yards will cost -^^ of $40 ; which 
equals | o^ 40 ; which equals $16. 

32. If 8 pair of shoes cost $20 dollars what will 96.pai{ 
come to t Ans. $240. 

3 J. If 24 penknives cost $27, whatmrill be the cost ^ 
60 penknives. Ans. $67.50. 

34. If 5 bushels of wheat cost $7.50, what will be the 
cost of 240 bushels? .'v ^ v . Ans. $360. 

^\^ ^ ' , •".,*- grtizec/by Google 



-V of 63 »* 

= 3 times 63 

3 

189 


Aof 40« 
=«?of40 
2 

6)80 


16 
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35. If 3 ounces 'of " silver cost 17 sliillings;»what will 
48 ounces cost ? X ** Ans. 272 shillings. 

36. If $3.20 buy 8 yards of cloth, how much can be 
bought for $38.40 ? Ans. 96 yards. 

37. If 72 yards of cambric cost $119.44, how much will 
9 yards come to ? Ans. $14.93. 

38. If 20 gallons of water weigh 167 pounds, what will 
180 gallons weigh 1 Ans. 1503 pounds. 

39. If a staff which is 3 feet long, casts a shadow 9 feet, 
how high is a steeple whose shadow at the same time is 
285 feet 1 Ans. 95 feet. 

40. A and B have a joint stock of $2100, of which A 
put in $1800, aod B $300. They gain in a year $1000. 
What is each i)ne's share of the profits? tT^ijU^^Ti 
a»dA'inr= I- Ans. A's, $857.14; B's, $142.85, 

41. Three partners, C, D^ and E, trading together gained 
$120. C's stock was $280, D's $600, £'s $320. What 
was the share of eaoh 1 Ans. C's, $28 ; D's, $60 ; E's, $32. 

42. Three merchante freighted a vessel with 2160 barrels 
of flour ; of which F owned 960, 6 720, and H 480. In a 
storm the seamen were obliged to throw overboard 900 bap- 
rels. How many barrels did each lose ? 

Ans. F lost 400 barrels ; G, 300 ; H, 200. 
48. Three butchers hire a pasture field for $96, and put 
into it 300 beef cattle. As 80 of these belonged to A, 100 
to B, and 120 to C, how much had each to pay ? 

Ans. $25.60, $32, $38.40. 
. 44. Three gentlemen purchased a tract of land, for which 
A paid $2880, B paid $11520, and C paid $4800. They 
afterwards Sold the land for $1920. What is each m^'s 
share of the avails ? Ans. A, $288 ; B, $1 152 ; C, $48Q« 
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DENOMINATE FRACTIONS. 



All the Tarious measaringr 4|uanli1ie8 and li&eif diVinonfl, 
fu-e called dewmdnaUoni. 

The following are the principal tables of the differeot 
denominations. 



U LOKO MlLiSUBB. * 



1 rod=yihrof 1 m. 
1 yd. = ^ of i r. 



12 inc^ies, (in.) » 1 foot, (It) 

3 feet, ra^.1 yard, (yd.) 

16ifeetor^ = l rod, (r.) or pole, (p.) i ft.=f ^^^ ^ ^ ' 

5i yards > or perch. C J of 1 yd* 

320 rods, a: 1 mile, (m.) |l in. » ^ of 1 fiL 

A furlong is { of a mile, which ss: 40 rods. 

A league is equal to 3 miles. 

A hand, (for measuring height of horses,) = 4 inches. 

A fathom, (for measuring dep^s,) s 6 feet. 

SunregroTS measure distance on land with a chaia that b 
4 rods or 06 feet long. It is divided into 100 links^ 

2. CuoTH Measure. 

4 nails, (nl.) =s 1 quarter (qr.) ] 1 ndl = ^ of a qr. 
4 quarters ss 1 yard. j 2} in. :s 1 nail. 

An Ell Flemish, (E. F.) = 3 qrs. of a yard. 
Ell English, (E. £.) » 5 qrs. 
£11 French, or aune ss 6 qrs. 
10* 
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3. Square Measure. 



144 sq.in. s= 1 sq. foot. 

9 sq. feet ss 1 sq. yard. 

30isq.yds.or-) J ^ 
S72i8q. feet, j— ^sq.roa. 

40 sq. rods = 1 rood. 



640 acres = 1 sq. mile. 
1 rood = i of an acre, 
t J CiV o^ 1 rood oi' 

1 sq. yd. = Y^j of 1 rd. 
1 sq. ft. s= 4 of 1 sq. yd. 
1 sq. in. ssBpJy of 1 sq. ft. 



A square chain ss 16 sq. rods; or j^ of an acre. 



1728 solid in. = 1 solid foot, 
27 solid ft. = 1 solid yard. 
16 solid ft. = 1 ft. of wood. 
8 ft. of wood = 1 cord. 



Solid or Cubic Measure. 

1 sol. ft. =Jy of 1 yd. 
1 sol. in. == jif^g of 1 ft. 



128 solid feet = 1 cord. 



1 sol. ft i 



=r^i 



of a cord. 



40 feet of round timber, or 50 ft. of hewn = 1 ton. 

A cord is generally 8 ft. long, 4 ft. wide, and 4 ft. high. 

5. Liquid M1i^AsuIis. 



4 gills = 1 pint, (pt.) 
2 pints = 1 qaart, (qt.) 
4 quarts = 1 gallon, (gal.) 



1 quart = ^ of 1 gal. 
1 pint = J of 1 qt. 
1 gill = J of 1 pt. 



We frequently hear that a hogshecid ss 63 gallons; a 
'barrel^ =& 31^ gallons; 2ipipe or btUt^ s: 2 hogsheads; &c« 
But these are rather names of the casks in whieh liquoxs 
are imported. It is the practice to gauge all such vessels, 
and to charge according to their actual contents. 

6. Dry Measure. 



2 pints sa 1 qaart. 

8 quarts sss 1 peck, (pk.) 

4 pecks s= 1 bushel, (bush.'^ 



1 pk. Bs i of 1 bush. 
1 qt. =s i of 1 pk. 
1 pt. = J of I qL 
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Ayoirdupois Weight. 

1 C. = ^ of 1 ton. 

lib. = 

1 oz. =s= ^ of 1 lb. 
1 dram = ^ 1 oz. 



r ^, of 1 qr. 
triiof 



16 drams == 1 ounce, (oz.) 
16 ounces = 1 pound, (lb.) 
25 pounds s=a 1 qr. of a hundred. 

4 quarters = 1 hundred, (C.) 
20 hundred = 1 ton (T.) 

A hundred weight, (cwt.) which = 112 lbs. is used in 
some places. Then, 1 qr. of cwt. = 28 lbs. 

A hundred weight of fish is called a quintal. 



8. Troy Weight. 



1. oz =33 ^ of 1 lb. 



ldwt.3s:^of loz. 
Igr.^^^yof Idwt. 



24 grains, (gr.) = 1 pennyweight, (dwt.)|] 
20 pennyweights = 1 ounce. 
12 ounces = 1 pound. 

The pound Troy is ased chiefly as a istandard. It is 
rarely mentioned in business. Thus, we frequently hear 
of 30, 40, or 50 oz. of silver. 

9. Apothecaries' Weight. 



I dram = i of 1 x.' 
1 scruple = J of 1 g. 
1 grain = ^ of 1 §. 



20 Troy grains = 1 scruple, O.) 

3 scruples = 1 dram, (r.) 

8 drams s= 1 Troy ounce, (5.) 
This weight is used merely for mixing medicines accord- 
ing to prescriptions. Druggists buy and sell by avoirdu- 
pois weight. 

10. Time. 



60 seconds, (sec.) = 1 minute, (min.) 

60 minutes = 1 hour, (h.) 

24 hours = 1 day, (d.) 
365 days = 1 year, (y.) 
365 days and 6 h. = 1 Julian year.* 
100 years = 1 century, (cen.) 



1 yr- = rU 0^ 1 cen. 
1 day = ,Jy of 1 yr. 
I hour = ^Y ^^ 1 ^• 
1 min. = tV o^ 1 ^' 
1 sec. = ^jf of 1 min 



« UMd whea the time ie ai much u four yean. 
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4 weeks are nearly a montk ; and 52 weeks are nearly a 
year. Also, 7 days = 1 week. 

The year is divided into 12 months, called calendar 
montksj because they were written in a calendar or alma- 
nac. For the number of days in each, learn the following : 
Thirty days hath September, 
April, June, and November ; 
All the rest have thirty-one, 
Excepting February alone, 
Which hath four and twenty-four. 
And every leap-year, one day more. 
We reckon 366 days as a year ; and then in 4 years, the 
odd six hours make 24 hours, which is one day. On this 
account, every fourth year, we reckon in February, 29 days 
instead of 28 ; and make the year 366 days long. 

Leap-year always happens when we can divide the year 
by 4, with<tttt a remainder. 

11. Circular Measure. 
60 seconds (" ) = 1 minute, ( ' ) 1° = ^J^ of a circle. 
60 minutes ?= 1 degree, ( ° ) 1' = ^\ of 1**. 

360 degrees = 1 circle, (C.) | 1" = ^^ of 1'. 

Also, 30 degrees = 1 sign ; 12 signs = 1 circle of the 
zodiac. • 

A degree of the earth's surface is about 69} miles. 
Sailors and geographers sometimes call a minute a mile, 
and a degree 60 miles, instead of 69 J. 

12. MoKEY, OR Currency. 
People of almost every country^ have their peculiar 
methods of computing their money. In the United States, 
the original currency was the English or sterling money. 
But since the revolution, a new currency has been 
established, called the federal currency, or federal money* 
But owing to long practice in sterling money, we still, in 
some measure, retain its denominations in common conver- 
sation. Thia, however, ought to be dispensed with. 
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Federal Money, 
10 mills, (m.) = 1 cent, (ct.) 
10 cents = 1 dime, (d.) 
10 dimes or 100 cts. »= 1 dol- 
lar, ($) 
10 dollars = 1 eagle 



1 dol. = -j^ of 1 eagle. 
1 dime = -^ of 1 dol. 



let.: 



of 1 dime or 



CAof idi 

I T*^0fl 



dol. 



1 mill = J^ of 1 ct. 



Sterling Monet. 



1 shilling = ^ of 1 je. 
1 penny =s ,^ of 1 s. , 
1 farthing =s ^ of 1 d. 



4 farthings (qr.) = 1 penny, (d.) 
12 pence = 1 shilling,, (s.) 
20 shillings = 1 pound, (£.) 

Tarthings are generally written as fourths of a penny ; 
as, 6jd. instead of 6d. 3 qrs. 

State Currencies. 
In Maine, 



New Hampshire, 

Vermont, 

Massachusetts, 

Rhode Island, 

Connecticut, 

Virginia, 

Kentucky, 

Tennessee, 

New York, 

Ohio, 

North Carolina, 

New Jersey, 
Pennsylvania, 
Delaware, 
Maryland, 

South Carolina, 
Georgia, 



16| cents is called a shif- 
y ling; and 6 shillings make a 
dollar. 



"1 12} cents is called a shil- 
Y ling ; and 8 shillings make a 
J dollar, 

13^ cents is called a shil- 
>- ling ; and 7s. 6d. make a dol* 
lar. 



^ 21 cts. 4 m. is called a shil- 
3 ling; and 4s. 8d. make a dollar. 
[n Canada, Nova Scotia, 'f 1 shilling is 20 cents; 5 
New Brunswick, ^., 5 shillings 1 dollar. 
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EXERCISES FOR THOSE WHO HAVE NOT STUDIED MENTAL 
ARITHMETIC. 

1. How many pints are in 1 quart ? 2 quarts 1 3 quarta 1 

2. How many quarts are in 6 pints ? 7 pints 1 

3. How many quarts are in 4 pints ? 9 pints 1 

4. How many pints in 4 quarts 1 pint ? 3 quarts 1 pint 1 

5. What is f of a pint 1 | of a pint ? 

6. Wfaatpartof apintis 1 gilll l^giUs? Sgillsl 

7. How many gills are in 1 pipt 1 3 pints ? 6 pints ? 

8. How many gills are in 4 pints 3 gills t 6 pints 2 gills t 
6 iHnts 1 gill T 

9. How many pints are there in 4 gills 1 7 gills ! 10 gills 1 
13gills1 17gills1 23gills1 36gills1 

10. What is ^ of a gallon called 1 

11. What is } of a gallon 1 | of a gallonl 

12. What part of a gallon is 1 quart 1 2 quarts ? 3 quarts 1 

13. How many quarts are there in 1 gallon 3 quatts 1 6 gai- 
ns 1 quart 1 7 gallons 3 quarts 1 9 gallons 3 quarts 1 

14. How many gallons are there in 5 quarts 1 7 quarts 1 14 
laits 1 21 quarts 1 28 quarU 1 35 quarts 1 42 quarts t 

15. What is jV P^ ^^ ^ pound called ? 

16. What is -i^ of a pound 1 y^g- of a pound V 

17. What is -jV of a pound 1 -j-y ^ * pound f 

18. What is iV of a pound 1 H of a pound 1 

19. Whatis I'^of apoundl }fofapound1 
20. Whatisj^ of apoundl ^^^^ of a pound t 

„ iZr\r\rs\r> 



Ions 
1^ 
quarts 
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21. What part of a pound is 3 ounces 1 6 ounces 1 10 
ounces 1 1 ounce ? 9 ounces 1 4 ounces ? 12 ounces 1 2 
ounces 1 14 ounces? 6 ounces! 11 ounces? 7 ounces? 

13 ounces ? 8 ounces ? 

22. How many ounces are there in 1 pound ? 2 pounds ? 3 
pounds ? 1 pound 4 ounces ? 2 pounds 10 ounces ? 3 pounds 

14 ounces ? 

23. How many pounds are there in 16 ounces ? 20 ounces ? 
32 ounces ? 38 ounces ? 29 ounces ? 41 ounces ? 31 ounces 1 

24. What is tV o^ » foot ' Ans. One inek. 

26. What is t\ of afoot? What is y\ of a foot ? 

26. What is H of a foot ? What is \i of a foot ? 

27. What part of a foot is 5 inches ? 7 inches ? 3 inches ? 8 
mches ? 11 inches? 9 inches ? 4 inches? 10 inches ? 6 inches ? 

28. How many inches are there in 1 foot ? 2 feet ? 1 foot 
and 7 inches ? 2 feet and 10 inches ? 3 feet and 5 inches ? 

29. How many feet are there in 12 inches ? In 24 inches ? 
In 17 inches ? In 35 inches ? In 46 inches ? In 67 inches ? 

30. What is ^V o^ » ^7 <^^^ • TTi o^ » ^J • TT of a, 
day? Hofaday? ^f of a day ? f^ofaday? 

31. What part of a day is 1 hour ? 8 hours ? 7 hours? . 10 
hours ? 15 hours ? 21 hours ? 

32. How many hours are there in 1 day 6 hours ? 2 days 8 
hours ? 4 days 9 hours ? 

33. How many days are there in 36 hours ? 46 hours ? 54 
hours ? 60 hours ? 

34. What part of a yard is 2 feet ? 3 feet ? 

35. How many yards are there in 7 feet t 12 feet ? 16 feet ? 
31 feet? 27 feet? 

36. How many feet are there in 2 yards 2 feet ? 3 yards 1 
feot ? 4 yards 2 feet? 7 yards 1 foot ? 

37. How many yards in 8 quarters ? 14 quarters ? 18 quflz- 
23 quarters ? ^0 quaiters ? 
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38. Hnw many quarters m ^ yards 3 quarters 1 4 yards 1 
quarter? 7 yards 2 qucrters! 10 yards 1 quarter? 12 yards 
3 quarters ? 

39.' What is | of 'ti ^jnarfer of a yard 1 | ? 

40. What part of a quarter is 1 nail T 2 nails ? 3 nails ? 

41. How many quiirters are 7 nails ? 18 n^s ? 22 nails ? 
31 nails 1 43 nails 1 

42. How many nails are there in 3 quarters 1 naQ T 5 quar- 
ters 2 nails 1 7 quarters 3 nails ? 9 quarters 2 nails 1 

43. What is j^ of a bushel called 1 

44. What is I of a bushel 1 | of a bushel 7 

45. What part of a bushel is 1 peck ? 2 pecks ^ 3 pecks ? 

46. How many pecks are there in 1 bushel? 1 bushel 3 
pecks? 2 bushels 1 peck? 3 bushels 2 pecks? 4 bushels 
1 peck? 

47. How many bushels are there in 4 pecks ? 9 pecks ? 26 
pecks ? 17 pecks ? 36 pecks ? 43 pecks ? 

48. How many quarts are there in 1 peck ? 2 pecks 7 quarts ? 
3 pecks 4 quarts ? 7 pecks 3 quarts ? 8 pecks 6 quarts ? 

49. How many pecks are there in 8 quarts ? 17 quarts ? 2? 
' quarts ? 39 quarts ? 47 quarts ? 52 quarts ? 



INDUCTIVE EXERCISES FOR THE SLATE. 

1. In 6iQ inches, how many feet? Ans. There are as 
many feet as there are coUeetions of VZ inches in 642 inches. 
Therefore.^ there are 63 feety and 6 inches over. 

2. In the 63 feet of the last answer, how many yards ? 

. Aps* 17 yards and 2 feet. 

3. Then, putting the first and second questions together ; 
in 643 inches, how many yards? 

(tT* To be said like two sums. 
The pupil must always be made to 
.write the fUKTne of the depominations 
after every quantity. 



1 Q)649 inches. 

3 )63 ft. e'in . 

17 yds72^ft. 6 in. 



4. In 47 pints, how many quarts 1 Ans. 23 qts. and 1 pt. 
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5. In 33 quarts and 1 pint, hdw many gallons ? 

Aas. 5 gal. and 3 qts. 1 pt. 

6. Then in 47 pints, how many gallons ? 

Ans. 5 gals. 3 qts. and 1 pi. 

7. In ^3 gills, how many pints? 

Ans. 15 pts. and 3 gills over. 
S* In 15 pints and 3 gills, how many quarts 1 

Ans. 7 qts. and 1 pt. 3 gills over. 

9. In 7 quarts and 1 pint, how many gallons 1 

Ans. I'gal. and 3 qts. 1 pt aver 

10. Then in 63 gills, how many gallons ? 

Ans. 1 gal. and 3 qts. Ipt. 3 gills over. 

11. In 536 pints of corn, how many quarts 1 

Ans. 268 qts. 

12. In 268 quarts of Com, how many pecks 1 

Ans. 33 pks. 4 qts. 

13. In 33 pecks 4 quarts, how many bushels ? 

Ans. 8 bush. 1 pk. and 4 qts. 

14. Then in 536 pints of corn, how many bushels? 

Ans. 8 bush, and 1 pk. 4 qts. over. 

15. In 4032 ounces, how many pounds 1 And in those 
pounds, how many quarters of a hundred weight 1 

Ans. 9 qrs. of cwt. 

16. In 3763 inches, how many feet ? 

Ans. 313 ft. and 7 in. 

17. In 313 feet 7 inches, how many yards ? 

Ans. 104 yds. 1 ft. 7 in. 

18. In 56789 pence, how many shillings ? 

Ans. 4732s. 5d. 

19. In 4732s. 5d. how many pounds 1 

Ans. 236dS. 12s. 5d. 

20. In 490 pence, how many pounds ? Ans. 2JS. Os. lOd. 

21. In 7 gallons, how many quarts ? Ans. In 1 gidlon 
there are 4 quarts ; therefore, in 7 gallons there are 7 times 4 
quarisj which is 28 quarts* 

22. In 28 quarts, how many pints ? Ans. 56 pts. 

23. In 56 pints, how many gills 1 Ans. 224 gills. 

11 
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24. In 81 bashels how many pecks ? Ans. 334 pks. 

35. In 334 pks. how many quarts ? Ans. 3593 qts. 

36. In 3593 qts. how many pints 1 Ans. 5184 pts. 
' 37. In 79 bushels, how many pecks ? Ans. 316 pks. 

88. Then, in 79 bushels, how many quarts ? 

(ty* First, how many pecks. Ans. 3538 qts* 

39. In 73 yds. how many quarters 1 Ans. 388 qrs 

30. Then in 73 yards, how many nails ? Ans. 1153 nls. 

31. In 78j6. how many shillings ? And in those shillings, 
how many pence 1 Ans. 18730d. 

33. In 8 rods, how many feet ? And in those feet, how 
many inches 1 Ans. 1594 in. 

33. In 64 awU how many qrs. of a cwt. ? And in those 
qrs. how many lbs. ? And in those lbs. how many oz. % 

Ans. 114688 oz. 

34. In 86 days, how many hours ? And in those hours, 
how many minutes ? And in those minutes, how many 
seconds ? Ans. 7430400 sec. 

35. In 637 bushels, how many pks. ? How many qts. ? 

Ans. 30384 qts. 
96. How many qrs. in 3 yds. 1 qr. 1 How many nails 1 

Ans. 36 nls. 

37. In 331 gallons how many gills 1 
Ans. As gallons are first divided into 

quarts, I must first see how many 
qts. are in 331 gallons. There are 
331 times 4 qts. which are 934 qts. 
As quarts are divided into pints, I 
will see how many pts. are in the 
934 qts. There are 934 times 3 pto. 
which equals 1848 pts. ; and in 




7393 gls. 



1848 pts. there are 1848 times 4 gls. s= 7393 gls. 
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DEFINITIONS. 

1. Reduction is the chan^ng of a quantity from one de« 
nomination to another, without altering its yalue. 

2. In reducing a number from one denomination to an- 
other, we must first consider whether the denomination 
required, expresses a greater or a smaller quaatity than the 
denomination giyen. 

3. If the required denomination expresses a greater 
quantity than the denomination giyen, the operation is 
called Jleduction jSscending, and the sun^ is to be performed 
by Division, 

The reason for this is evident. For it is plaia that if we 
have the length of a line in inches, it cannot contain as 
many feet ; if we have the weight of a thing in ouneesj it 
must weigh a less number of pounds. 

4. If the required denomination expresses a smaller 
quantity than the denomination given, the operation is. 
called Beduetion Descending i and the sum is to be per- 
formed by MaUipUeation, 

If a thing weighs a certain number of pounds, it must 
weigh a greater number of ounces ; if it measures a certain 
number of bushels, it must measure a greater number« of 
pecks, 

RuLi. 

To change a number from a lower denomination to a 
higher, 

First, See what is the next higher denomination, virhich, 
if not the required denomination, is a part of it. 

1. What is Beduetion % 2. Wluit it the first thing to be considered 
when we wish to change a quantity from one denomination to another f 
3. Supposing the rec^uired denomination is greater than the denomination 
given 1 Why is this ? 4. Supposing thjs required denomination smaller 
than the one given 1 Explain. What is the first step in chspiging a number 
from a lower denomination U) a higher t 
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Second^ Diride by as many as it takes of the given de- 
nomination to equal one in the next higher. The quotient 
will express the valae of the quantity in that next denomi- 
nation ; and the remainder, if any, will retain the name of 
the denomination divided. 

Third, If the quotient just found, is not in the required 
denomination, consider this new denomination as the given 
one ; and change it, in the same manner as before, (without 
disturbing the remainder,) into the next higher. 

Fourth, Proceed in the same manner, till you have ob- 
tained the required denomination. And the last quotient, 
together with the several remainders, will be the propei 
answer. 

Note. — ^The required denomination, if not mentioned, is 
that which is usually called the unit. 

Rule. 

To change a number from a higher denomination to a 
lower. 

First, See what is the next lower denomination. 

Second, Multiply by as many as it takes of that next 
denomination to make one in the given denomination ; and 
to the product, add as many of that lower denomination as 
are expressed in the given quantity. 

Third, If the product just found is not in the required 
denomination, consider this new denomination as the given 
one ;- and change it, in the same manner as before, to the 
next lower. 

Fourth, Pioceed in the same manner, till you come to 
tne required denomination. 

Note. — ^The required denomination, if not mentioned, is 
the loiveat that is mentioned in the giv^n quantity. 

What is the second ? Third 1 Fourth 1 What is the required denomi- 
nation t What is the first step in changing a number from a higher to a 
lower denomination ? What is the second T Third t Fourth 1 What is 
the required denomination in reductian descending 1 
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t 

APPLICATION OF THE RULE. 

1. In 5437 lbs. how many cwt? 

87* See page 120. Ans. 48 cwt 3 qrs. 6 lb. 

2. In 535 g^lls, how many gallons ? 

Ans. 16 gals. 3 qts. 1 pt. 3 gls. 

3. In 7631 grains, how many pounds Troy weight 1 

Ans. 1 lb. 3 oz. 13 dwt. 19 grs. 

4. In 396 rods, how many miles ? Ans. 1 m. 76 ids. 
6. In 49 sq. ft. how many sq. in.? Ans. 7066 sq. in. 

6. In 394 gills, how many gals.1 

Ans. 13 gals. 1 qt. 3 gls. 

7. In 67 cords 116 feet, how many solid feet 1 

Ans. 7412 sol. ft. 

8. In 54000 sec. how many degrees 1 Ans. 15 deg. 

9. In 4768 in. how many yards ? 

Ans. 133 yds. 1 £t. 4 in. 

10. In 132 yards, how many rods ? Ans. There are as 
many rods as there are collections of 6^ yds. in 132 yds. 
In performing this, it is difficult to divide by 6}. On this 
account, we say 11 half yards =s 1 rod ; and as 132 yds. sa 
•^ of a yard, we may see how often 11 half yds. are con- 
tained in 264 half yds. The answer is 34 rods. 

11. How many seconds are there in 5 years,' allowing 
365} days to the year 1 Ans. 157788000 sec. 

13. In 36744 seconds, how many hours ? 

Ans. 7 h. 25 min. 44 sec. 

13. In 974 yrs. how many seconds ? 

Ans. 30737102400 sec. 

14. In 6726 nails, how many yards 1 

Ans. 430 yds. 1 qr. 1 n. 

15. In 1234 yds. how many qrs.l Ans. 4936 qn. 

16. In 6 lb. 1 oz. how many oz.1 Ans. 97 oz. 

17. In 147 gals. 2 qts. how many qts.? Ans. 590 qts. 

18. In 767 lbs. 4 oz. how many oz. Troy 1 

Ans. 9308 oz. 
!!♦ 
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19. How many pounds in 5520 pence 1 Ana. 23£ 

20. In 17 lbs. how many scruples 1 Ans. 4896 sci 

21. In 9 cwt. 2 qrs. 8 lbs. how many lbs.1 

Ans. 1072 lbs 
23. In 16 yds. 1 qr. 2 n* how many nails ? 

Ans. 262 nls 

23. Reduce 44 hours 16 m. 8 sec. to seconds. 

Ans. 159368 sec 

24. How many inches in 4 ys^rds 2 ft. 9 in.1 

Ans. 177 in 

25. Reduce 7 bush. 2 pks. 1 qt. 1 pt, to pints. 

Ans. 483 pts 

26. How many gills in 41 gals. 2 qts. 1 pt. 3 gills 1 

Ans. 1335 gls. 

27. How many sec. in 4 days 18 hours 16 m. 45 sec.1 

Ans. 411405 sec 

28. In 18 lbs. 6 oz. 19 pwt. 14 gr. how many grains 1 

Ans. 107030 flff. 

29. In 2 cwt. 1 qr. 18 lbs. how many ounces t 

Ans. 4320 oz. 

30. In 3 miles 164 rods 12 ft. 9 in. how many inches I 

Ans. 222705 in. 

31. In 96 acres 120 rods, how many rods ? 

Ans. 15480 rods. 

32. In 60 T. 20 ft. of round timber, how many ft.? 

Ans. 2420 ft. 

33. In 754 rods, how many acres t 

Ans. 4 acres 114 rods. 

34. In 4 years 48 days 10 h. 45 sec. how many sec? 

Ans. 130413645 sec. 

35. In 90® 17' 40" how many sec? Ans. 325060". 

36. In 67 yds. 2 qrs. 3 n. how many nails ? 

Ans. 1083 nails. 

37. In 147 gals. 2 qts. 1 pt. 2 gls. how many gills ? 

Ans. 4726 gls , 

38. In 471 h. how many seconds? Ans. 1695600 sec 
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SometimeSf in performiBg a gum, we find a multiplier 
containing a denomination higher than that which is used 
as the integer in the supposition. In such cases, observe 
the following 

Rule. 

First, see what denomination you buy or sell by ; and 
then see how many of that kind is contained in the 
multiplier. 

APPLICATION. 

1. At 6 cts. a quart, what will 3 pks. of walnuts cost? 
Ans. 2 pks. = 16 qts. and 16 times 6 cts. =e96 cts. 

2. At 14 cents a pound, what is the cost of 1 cwt. 2 qrs. 
of sugat 1 Ans. $23.52. 

3« At 9 cents a pdand, what cost 2 cwt. 3 qrs. 10 lbs. 
of sugar ? ^ Ans. $28.62. 

4. If a man earns 27 dollars a month, how many dollars 
will he earn in 3 yrs. 6 m.? Ans. $1134. 

5. A cannon ball goes at the rate of 9 miles a minute. 
How many miles would it go, if it continued at &at rate 
for 3 hours ? Ans. 1620 miles. 

6. If the pendulum of a clock swing once in a second, 
how many times will it swing in a day t Ans. 86400 times. 

7. At 10 cents a pound, wbat costs 1 cwt. 3 qrs. 8 lbs. 
of sugar ? Ans. $20.40. 

8. If 1 dollar is ei{VLdl to 8s., what is $1024 equal to % 

Ans. 409£. 12s. 

9. If 1 dollar is equal to 68., what is $355 equal tol 

Ans. 106iS. lOs. 

10. If 1 dollar is equal to 7s. 6d. or 90d., what is $669 
equal to ? Aner. 250;^. 178. 6d. 

U. If 1 dollar is equal to 4s. 6d., what is $285 equal to I 

Ans. 64£. 2s. 6d. 

12. If 1 dollar is equal to 4s. 8d., what is $361 equal to ? 

Ans. 8l£. 4s. 8d. 
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To divide one denominate number by another of the i 
kind, observe the following 

Rule. 
First see what is the lowest denomination mentioned in 
both quantities, and reduce the divisor and the dividend to 
that denomination ; then divide as in whole numbers. 

APPLICATION. 

I. How much sugar at 9d. a pound, can be bought for 
5s» 6d.1 Uy^Ss. 6d.=66d. Ans. 7J lbs. 

3. How much beef at 6d. a pound, can be bought for 
3£. Ob. 4d.? Ans. 138| lbs. 

3. How much wheat at 88. a bushel, can be bought for 
5JS. 48.? . Ans. 13 bush. 

4. How much pork at lOd. a pound, can be bought for 
3de. 6s. 9d.1 Ans. 78^ lbs. 

5. , How much cloth at 8s. a yard, can be bought for QJS. 
5s. ? Ans. 20i yds. 

6. How many spoons, weighing 16 pwt. each, can be 
made out of 4 lbs. 7 oz. 4 pwt. of silver 1 Ans. 69 spoons. 

7. How many coats, taking 1 yd. 3 qrs. 3 n. each, may 
be made of 35 yds. 2 qr. 3 n. of cloth 1 Ans.' 19 coats. 

8. How many bottles containing 1 pt. 3 gls. each, can 
be filled from a barrel of beer, guaging 30 gallons 1 

Ans. 137j bottles. 

9. How many ninepences are in 18JS. 3s.? 

Ans. 484 ninepences. 

10. How many guineas at 21s. each, are equsd to 14JS. 
1 5s 1 Ans. 14^ guineas. 

II. How many dollars at 8s. are equal to SOJS. 68.1 

Ans. $75 J. 
13. Haw many dollars at 7s. 6d. each, are equal to 9£. 
48. 6d.? Ans. $34JJ. 

13. How many dollars at 6s. are equal to 106JB. 16s,1 

Ans. $356. 
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REDUCTION OF DENOMINATE FRACTIONS TO VULGAR 
FRACTIONS. 

The pupil has already seen that one inch is -|^ part of a 
foot, because 12 inches make a foot. One ounce is -^ part 
of a pound, because 16 oz. make a pound. One quart is 
i part of a gallon. So is 1 pint the i of a gallon, because 
8 pints make a gallon. One gill is ^ part of a gallon, be- 
cause 32 gills make 1 gallon. This is called reducing a 
quantity of one denomination to the fraction of a hi^rher 
do&on^ination. 

Rule. 

Reduce the given quantity to the lowest denomination 
mentioned ; and use the number thus obtained for the nw- 
merator. Then reduce to the same denomination, a unit 
of the higher denomination mentioned as the Integer ; and 
use that number as the denominator. 

APPLICATION OF THE RULE. 

1. What part of an hour is 1 minute 1 7 minutes? 

Ans. 1 A. = 60 m. Therefore^ Im.^s^ofan Mour. 

2. What part of a minute is 1 second? 14 seconds? 
45 seconds ? 

3. What part of a gallon is 1 quart? 3 quarts ? 

4. What part of a quart is I pint? 

5. What part of a pint is 3 gills ? 

6. What part of a day is 1 hour? 16 hours ? 

7. What part of a year is 1 day? 18 days? 47 days? 
139 days? 

8. What part of a foot is 1 inch ? 6 inches ? 11 inches ? 

9. What part of a yard is 2 feet? 

10. What part of a mile is 127 rods ? 273 rods ? 

11. What part of a yard is 3 quarters? 

12. What part of a bushel is 1 peck ? 3 peeks ? 
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130 ARITHMIO'IC. 

13. What part of a peck is 7 quarts ? 3 quarts ? 

14. What part of a hundred weight is 97 lbs.1 108 Ibs.t 

15. What part of a quartet of a hundred weight is 8 lbs.1 
lelbs.l 

16. What part of a shilling is 1 penny 1 What part of a 
penny is one farthing ? 

17. What part of a shilling is 1 farthing ? 3 farthings 1 
IS* What part of a gallon is 1 pint 1 1 gilll 3 gills 1 

19. "Vyhat part of an hour is 1 second 1 6 seconds t 46 
seconds 1 

20. What part of a day is 1 minute 1 1 second % 34 
seconds ? Ans. 1 cf. &= 1440 m, TTkerefore^ 1 m. ^ j^ ofad» 

21. What part of a yard is 1 nail 1 3 nails 1 
22., What part of a bushel is 1 quart ? 1 pint 1 

23. What part of a ton is 1 quarter of a cwt.? 3 qrs.1 

24. What part &f a hundred is 1 ounce 1 7 oz.1 15 oz.1 

25. What part of a pound is 1 penny 1 1 farthing 1 

„ 36. What part of a gallon is 3 qts. 1 pt.? Ans. }. , 

27. What part of a day is 20 hours ^0 minutes 1 

Ans. IfJJ. 

28. What part of a yd. Is 2 qrs. 3 n.1 Ans. j^. 

29. What part of a bushel is 3 pecks 5 qts. 1 pt.? 

Ans. i;. 
. . 30. What part of a cwt. is 2 qrs. 25 lbs. 6 oz.? 

Ans. |?S|. 

31. What part of an oz. is 18 pwts. 23 grs.? Ans. ${|. 

32. What part of an oz. is 3 dr. 1 sc. 18 grs.? 

Ans. Hi. 
3X What part of a sq. yd. is 6 sq. ft. 94 sq. in.? ' 

Ans. tVA- 
34. What part of a degree is 35' 48"? Ans. fUJ. 
^5. What part of a je is 4s. 7d.? • Ans. ^^, 

36. What part of a gallon is 2 qts. 1 pt. 3 gills ? 

Ans. ||. 

37, What part of a yd. is 1 qr. 3 nls.? Ans. ^. 
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38. What part of a day is 18 h. 43 m. 18 sect 

39. What part of a ton is 18 G. 96 tbs. 14 oz.? 

^ Ana «•'' 

40. What part of a ton is 14 cwt. 2 qrs. 27 lbs. 11 oz.t 

Ans.fJ4«. 
inSCELLANEOTJS EXERCISES ON THE FORfiGOING RULES. 

1. How many times will a wh^el 18 ft 4 in. in dnemn- 
ference, turn round in going 150 miles ? Ans. 432Q0' timas. 

2. How many sacks of 5 bush. 2 pks. may be filled out 
of 4 granaries which contain 64 hush. 2 pks. 4 qts. 
each ? Ans. 47 sacks. 

3. What is the value of 1 cwt. of sugar, at 8 cts. a 
pound 1 Ans. $8.96. 

4. A company built 75*miles 8f road at the rate of $4.33 
a rod. What was the whole expense 1 Ans. $103920. 

5. Suppose the sun to be just 95000000 of miles from jh^ 
earth ; and a cannon ball, to move at the rate of a mile |n 8 
seconds. How loQg would it take the ball at that rate to 
reach the sun \ Ans. 24 j^. 36 d. 7h. 6 m. 40 seft. 

6. In jS48 how many sets of shillings, nine-pencea* slx- 
.penees, fbur-pences, and pence, having an eq^l number of 

eock ! Ans. 360. 

7. How many rings each weighing, 6 pwt. 7 grs. may tie 
made of 3 lb. 5 oz. 16 pwt. 2 grs. of gold t *" Ans. 158. 

8. What will 5 cwt. 2 qrs. 18 lbs. of sugar come to at 12 
cts. a pound 1 Ans. $76.08. 

9. If in a journey a wheel 16 feet and 6 in in circum- 
' ^ference turns round 13440 times, how many miles does it 

rvSkt • Ans. 42 miles. 

19. A solar year is. 365 days 5 h. 48 m. 48 sec. long. How 
many seconds does it contain % " Ans. 31556928 sec. 

11. What is the value of 1 cwt. of sugar, at 8d. per 
pmmdl Ans.'j83, 14s. 8d., • 
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12. If one cwt. of iron cost $3.72, what is the cost of 
33 cwt. 1 qr. 22 lbs. 1 Ans. $124,424-. 

13. At 9d. per quart, what will 16 gals. 2 qts. of mo- 
lasses come to 1 Ans. JS2, ,93.* 6d. 

14. How many cwt. of sagar at 12 cts. a pound may be 
bought for $76.08 ? Aus. 5 cwt. 2 qrs. 18 lbs. 

15. In 25 guineafljof 28s. each, how many dollars of 6s. 
eachi , Ans. $116.66|. 

16. At d8l, 2s. 6d. per yard, what will 20 yards of broad- 
cloth cost in dollars of Ss.? Ans. $56.25. 

17. A lady sent to a silversmith a tankard, that weighed 
5 lbs. 3 oz.; and ordered it to be made into spoons, each of 
which was to weigh 2 oz. 2 pwt. How many spoons did 
it make 1 « • Ans. 30 spoons. 

18. Sold 3 cwt. of tobacco, at 20 cts. a pound; how 
much is the amount] Ans. $67.20. 

19. What is the value in dollars, of 672 yards of linen 
at 2s. 5d. per yard, Penn. currency ? Ans. $216.53^. 

20. If a man spend 8 cents a day,' how much will he 
spend in a year ? Ans. $29.22. 

21. A goldsmith sold a tankard for dSlO, 12s. at the rale 
of 58. 4d. per ounce. What was the weight of the tank- 
ed? Ans. 39 oz. 15dwt. 

22. What* part of 18 cwt. 3 qrs. 17 lbs. 6 oz. is 12 cwt. 
1 qr. 13 0Z.1 Ans. |i}f |. 

23. What part of 67 days 19 hours 7 m. 19 s. is 41 d. 
20h. 14sec.1 Ans. JJJ4JJJ. 

24. What part of 19<' 14' 42" is 8° 34'.29" 1 Ans. 2 Jiff . 

25. What part of 7 yards 1 qr. 2 n. is 4 yards 2 qrs. 
3n.? Ans. -f^^. 

96. What part of 19s. 7id. is £lj ia. 6d.T Ans. |$f . 
^. What part of 4 bush. 1 pk. 3 qts. 1 pt. is 14 bush. 
IP quarts? Ans. fl^. 
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188. What part of 97 C. 41 lbs. is 14 cwt. 1 qr. 27 lbs.? 

Ans. ^VV- 

29. What part of 36 cwt. 2 qrs. 18 lbs. is 36 C. 43 lbs.? 

An., im, 

30. What part of 14 yds. 3 qrs. is 1 yd. ? And if 14 yds. 
3 qrs. of cloth cost $24.50, what will a yard cost? 

Ans. 1 yd. is the ^^^ of 14 yds. 3. qrs.; and willisost^^.ee/^. 

31. What part of 18 gals. 2 qts. is 4 gals. 1 qt. 1 pt.1 
and if 18 gals. 2 qts. of wine cost 28 dollars, what iS the 
cost of 4 gals. 1 qt. 1 pt.? Ans. ff%; and costs $6.62 j\. 

32. What part of 1 C. 75 lbs. is 1 C. 14 lbs.? And if 
1 C, 75 lbs. of lea cost 4200, what is the cost of 1 C. 14 
lbs. of the same* Ans. |4J; and costs $130.28|. 

33. What part of 3 cwt. 1 qr. t2 lbs. is 1 cwt 3 qrs. 
8 lbs.? and if 3 cwt. 1 qr. 12 lbs. of tobacco cost $74.50, 
what is the cost of 1 ewt. 3 qrs. 8 lbs. of the same ? 

' Ans. i\; and 1 cwt. 3 qrs. 8 lbs. cosrts $40.42,V-* 

34. If 18 lbs. 9 oz. of coffee cost $3.00, what is 4^9 
cost of 7 lbs. 14 oz.? ' Ans. $1.27yV 

35. If 42 gals. 1 qt. 1 pt. <lf brandy cost $37.00, what is 
the cost of 16 gals. 1 pt. 2 gls.! Ans. $14.13 J^J. 

36. Four men hire a pasture for 25 dollars. A put tn 28 
cows; B, 31; C, 33; and D, 37. What ought each to 
pay ? Ans. A, $5 ^^5 B, $6^^^ ; C, $6 AV ; »» ^7i^.- 

■37. A, B, and C, traded together. A put in $250; B, 
$350 ; and C, $300 ; and they gained $328. What n^aia 
eaeh man's share of the gain? • 

Ans. A,$91|; B, 137|; O,$109|. 

12 
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ADDITION OF DENOMINATE FRACTIONS; 



COMPOUND ADDITION. 



4gal. 2qt8 


.Ipt. 




1 


1 




3 







3 


1 




3 


1 


5 


3 


1 



INDUCTIVE EXERCISES FOR THE SLATE. 

1. A OENTLBMAN has 6 kegs. One of lliem holds 4 gals. 
3 qts. 1 pt ; another holds 4 gals. 1 qt 1 pt ; anotiier holds 
5 gali^ 3 qts. ; another holds 3 gals. 3 qts. 1 pt. ; another 
holds 3 gals. 3 qts. 1 pL ; and another hdds 5 gals. 3 qta. 
lpt» Haw JDodi do they all hold 1 

Ans. I add up the eolnmn of pints, 
which is- equal to 5 pints, which :» 3 qts. 
IfU I add up the eolnmn of qts. whieh 
with' 3 qlB* from the pints as 14 qts. 
whieh «9» 3 gals. 3 qts. I add up the 
column of gaUons, whi<^ 'Wkk the 3 
gala, from the quarts «» 37 gallons. — 
Therefore the whole answer is 

Example 9. 
In this sum, when we add 3 nules 300 r. 12 fr. 10 in. 

the column ci ftet, we find 
67. But as 16i feet make 
a rod, we say 33 J^ fi«t 
make a rod ; and call the 67 
feet 134 half feet. In 134 
half ft there am 4 times 33 
half ft. and 3 half feet oyer. 
As these two half ft. equal 
t. ft., we know that in 134 
half ^ (that is, fai 67 ft.) there is 4 rods and 1 foot orer. 
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800 


13 


9 


6 
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13 


10 
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377 
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7 


34 


76 
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36 


377 
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7 
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In examples of ^s kuid, if the namber of remaining half 
feet is odd^ see if the inches just placed in tha answer are 
equal to anorther half foot. If they are not, put the odd 
half foot with them. If they are, transfer halt a loot from 
the iachss to the feet. Prore example 2 in this mvin^r* 



DEFINITION. 

Compoand MKHonj or, as it is more properly caUed, 
Addition of DenominaU IVaetion$j is the adding of two or 
mote ^toaiislalies that contain the denominational divisioas 
of some measuring unit. 

RfriA. 

First, State the question by putting one numher under 
another, in such a manner that each denomination shall be 
directly under the same denomination, in the last Written 
number. 

Second^ Add the column of the least deriomittatioD, and 
see whether its sum ifill amount to one of 1i)^ next higher 
denonunation. If it does not, write it in the answer, under 
its own column. 

7%irdf If the sum equals any in the next higher denomi- 
nation, find by rednctbn how many it does equal. Oan^ 
that number to the next column, and write the reniidnder 
under the column added. 

Fourth^ Proceed in th^ same manner throagh all of the 
denominations. ^ 



21 nils 

47 

27 

72 

41 

14 


APyi 

Clrtaum.] 

. 3qts. Ipt. Igl. 
. 1 3 

10 2 

2 1 1 

3 3 
12 


LICATION. 

C2drama 

3 3rr8. 47 d. 12 h. 30 m. 10 sec* 

4 17 15 13 14 

4 112 11 45 45 

6 210 4 53 7 

7 145 8 35 54 

5 276 23 50 57 
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C3d •um.> C4th wm.] . 

6 yds. 3 curs. 2 lu 47 bush. 3 pks. 7 qta. I pt. 

47 2 2 49 1 6 1 

64 3 1 100 2 4 a 

76 3 79 1 7 1 

37 2 41 2 4 

73 3 2 65 7 1 





[5lh sum.] 






[6th sum.] 


67C.20lbs;»oa. 


3 lbs. 6 oz* 18 pwtw 12^ gn^ 


76 74 9 
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173 98 14 
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716 22 15 
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lib. 6?. 4Z.2 8c.l0grs. 
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yr8.300d.19h. 45 m. 55 se. 
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49 C. 


24. lbs. 


2i02U 


46 Oi 




62 


92 


4 


14 3 S 




21 


75 


12 


47 2 Oi 




42 


48 


14 


34 1 3 




13 


89 


n 


27 li 




29 


16 


m 




Clio 






[12.] 




196 gals. 2 qts. pt. 3 gL 




86 bush. 2 pk 


8. 1 qU 1 pt. 


214 1 1 2^ 
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2 li 


42 I 




473 
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97 3 IJ 
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ciaj [143 

18 owt.3 qis.37lb8. 6oK. 10a. lOOsq.r. GcHi^lt 100flC[« iiu 
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140 
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S eoids 100 9oL ft. 1947 sol. iii. 
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1647 






94 53 64 1 
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137 


1626 






46 17 42 V^ 
64 45 47 }J 

Ciaj 
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1437 
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27 80. r. 4 sq.ft. 




37 


14 7 




89 




124 27 




35 


17 6J 




94 




143 361 




14 


8 7J 




46 




64 143 
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25 




146 341 
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337J 5s. 9d. 








98jei5s. 9d. 




84 


10 10^ 








14 18 7 
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46 
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113 13 9i 
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427 
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126 11 94 
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91 


2 7 








38 4 11 


\- 
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8 11 








64 15 104 





31. A fanner raised in one field 40 bash. 1 pk. 6 qts* of 
in another, 60 bush. 3 pks« 6 qts. of rye; in another, 
94 bosh. 3 pks. 4 qts. of oats; and in another, 304 bush. 
1 pk. 3 qts. of wheat. How mnch grain did he raise t 

Ans. 400 bush. 1 pk. 3 qts. 
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22. A lady purchased 6 yds. 2 qrs. 1 n. of cambric; 
14 yds. I qr. 3 n. of sheeting; and 2 yds. 1 qr. 2 n. of 
linen. How many yards did she buy in all? 

Ans. 23 yds. 1 4|r. 2 n. 

In some of the following sums, particular cate must be 
given that each denomination be put in its proper place*. 

23. A merchant sold 4 hogsheads of molasses: one 
hogshead contained 75 gals. 2 qts. 1 pt. ; smother contained 
84 gals. 1 pt. ; another contained 87 gals. 1 qt ; and an- 
other 79 gals. How much did they all contain 1 

Ans. 326 gals. 

24. A person traveled 6 days. The first day, he went 
96 m. 67 rods ; the second, 49 m. 94 r. ; the third, 106 m. 
300 r. ; the fourth, 113 m. 260 r. ; the fifth, 90 m. 100 r. 
10 ft: ; and the sixth, 44 m. 16 ft. How far did he travel 
in the six days ? Ans. 500 m. 182 r. 9^ ft. 

25. A fanner has 5 fields, containing as follows: 48 
acres 100 r. 100 ft. ; 36 a. 10 r. 97 ft. ; 62 a. 140 r. 200 ft. ; 
84 a. 48 r. IGO ft. ; 39 a. 120 r. 24 ft. How much in all I 

Ans. 271 a. 100 1. 36i ft. 

26. A grocer bought 4 hogsheads of sugar, weighing as 
follows : No. 1, 9 C. 79 lbs. ; No. 2, 8 C. 96 lbs. ; No. 3, 
7 C. 76 lbs. ; No. 4, 8 C. 84 lbs. ; and 2 barrels of sugar, 
weighing each 2 C. 71 lbs. Wliat did the whole weigh t 

Ans. 40 0.77 lbs. 

27. How many C. of sugar in 6 hogsheads, each 1142 
Ibs.l Ans. 68 C. 52 lbs. 

28. What is the weight of 12 spoons, each weighing 
3 oz. 2 pwt. 8 grs. 1 Ans. 37 oz. 8 p wt. 

29. A silversmith sold a silver tea-pot, weighing 1 lb. 
3 oak 20 grs. ; a silver bowl, weighing 1 lb. 1 oz« 14 pwt. ; a 
cream-dish, weighing 11 oz. 14 grs. ; a dozen forks, weigh- 
ing 2 lb. 10 oz. 14 pwt. 6 grs.; and 6 silver spoons, 
weighing 1 lb. 3 oz. 16 grs. What is the weight of the 
whole % " Ans. 7 lb, 5 oz. 10 pwt. 8 grs. 
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30. A druggist put together, of one kind, 4 drs. 3 sc. 

8 grs. ; of another kind, 3 drs. 1 sc. 14 grs.; of another, 3 sc. 
18 grs. ; of another, 3 drs. 14 grs. ; and of another, 2 8C. 
16 grs. How much did the whole mixture weigh ? 

Ans. 13 drs. 1 sc. 10 grs. 

31. An ironmonger sold to one man 94 tons 6 C. of iron ; 
to another, 47 T. 10 C. 14 lbs. ; to another, 74 T. 97 lbs. ; 
to another, 49 T. 14 C. 9 lbs. ; to another, 22 T. 56 lbs. ; 
to another, 12 T. 13 C. 40 lbs. ; and to another, 13 C. 
48 lbs. 8 oz. How much did he sell to ihem all ! 

Ans. 300 T. 18 C. 64 lbs. 8 oz. 

32. A surveyor found that one side of a field measured 
180 rods 10 feet 9 inches ; another side, 99 r. 14 ft. 10 in. ; 
another side, 146 r. 14 ft. 6 in. ; and another side, 102 r. 

9 in. How far is it around the field ? 

Ans. 529 r. 7 ft. 10 in. 

33. How many square feet are there in three boards, 
containing each 96 feet 14 in*? Ans. 288 ft 42 in. 

34. A ship builder buys 5 lots of hewn timber, which 
measure 98 T. 26 ft., 49 T. 40 ft., 63 T. 27 ft., 35 T. 
42 ft., 52 T. 36 ft. How much in the 6 lots 1 

Ans. 300 T. 21 ft. 
36. How much round timber in 60 T. 30 ft., 604 T. 27 ft., 
400 T. 26 ft., 94 T. 25 ft, 102 T: 31 ft., 89 T. 32 ft. ? 

Ans. 1253 T. 10 ft 
36. How much wine in 4 casks, contuning 31 galsj 

2 qts. 1 pt., 29 gals. 1 pt., 30 gals. 1 qt. 1 pt, 29 gals* 

3 qts. 1 pt. 1 Ans. 121 gals. 
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SUBTRACTION OF DENOMINATE FBACTION«; 

OB, 

\ 

OOM POUND SUBTKA^OTION. 



INDUCTIVE EXERCISES FOR THE SLATE. 

I. If you take 3 qaaits from & gallon how mnck lemainsl 
% If yoa take 30 saoonds from a minute, how mocb 

lemainsI 
3« If yott take 5 days frmn a week, how much remains 1 
4* If yon take 4 qauts from a peck, what wfll remain 1 
5; If yon take 1 peck from a bushel, what will remain T' 

6. If you take G onnCes from a pound, what will remain ? 

7. K you take 100 rods from an acre, what will remain 1 

8. If yott take 2 quarts from a gallon and 1 quart, what 
wiU remain 1 

9. If you take 3 ft. from 1 yd» 1 ft., what will remain! 

10. If you take 9 inches from 1 foot 6 inches, what will 
mnainl 

II. If you take 3 quartern from 1 yard 2 qrs., what will 
remain 1 

12. If you take 2 pecks from 1 bushel 1 peck, what will 
remain? 

t3. If you take 12 ounces from 1 lb. 6 oa., what will 
remain 1 

14. If you take 20 grains from 1 pwt. 16 grs., what will 
remain! 



Digitized by CjOOQIC 



GOMPOUNI> SUBTRACTION. 



14* 



^ft. 



1 



3 m. 
10 
5 Ans. 



3 yds. 1 qt. 

1 3 

1 3Ans. 



If you wish to subtract 20 gratn» froili 1 pwt. 23 graiiis, 
you would immediately say the answer is 1 pwt. 2 grains. 
But when you subtract 20 grains from 1 pwt. 16 grs., you: 
first reduce the 1 pwt. to grains, and add in the 16 grs.;, 
and afterwards subtract. ^This is called borrowing the 1 
pwt. The next sum is performed on the same principle. 

15. From 2 feet. 3 inches sobtract 10 idches. 
Here, as 10 in. cannot be taken from 3 

in., we borrow 1 ft. to be put with the 3 

in. We then have 15 in. from which to 

subtract the 10 in. The remainder is 5 

in. ; and as we borrowed 1 of the feet, we have but 1 ft. 

left, to complete the answer. ' 

16. From 3 yds. 1 qr. subtract 1 yd. Z qrs. 
In this sum we borrow 1 yd. to be put 

with the 1 qr. We hare them 5 qrs., 
fr«m which we subtract the 3 qrs. We 
may then consider, either that Ve sub- 
tract the 1 yd. from the two remaimng yds., or that we 
increase the 1 yd. to 2, and subtract the 2 yds. from the 
3 yards. (See page 44.) 

17. From 8 lbs. 6 oz. subtract 5 lbs. 13 oz. 
37* Instead of addmg the 16 oz. and 

6 oz. together, and then subtracting the 
12 oz. ; we may obtain the same answer 
by sayuig 

13 oz. from 16 oz. leave 4 oz., and the 
6 oz, added in equals 10 oz^ <^c. 

18. From jS9, 5s. subtract £7, 138. 

19. From 7 bush. 3 pks. 1 qt., subtract 4 bush. 
5 quarts* 

30. From 10 days 6 h. 40 min. 15 sec., subtract 6 d. 3 h. 
45 min. 30 sec. 

31, From 6 gals. 3 qts. pt., subtract 3 gal. 1 qt. 1 pt 
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6j 13 > 

3 10 Ans. 



1 pk. 



i4i ARITHMSTIO. 

89. From d6S, subtract 3 qra. 

1ft ^9 8itm, as Hieie aro no (|tb. 
IK) be embtraeted fromy it is aeoes- 
saay to borrow a penny from a 
Mgher doBomination. Id. taken 
from j63, leares dSl, t9s. lid., as 
in the margin. From Hiis Id., 
which equals 4 qrs., subtra^ the 
3 qrs. . Then the rest of the sum is performed as before. 



JS2, Os. Od. Oqrs. 
3 

£1, 198. lid. 4 qrs. 
3 



1 19 11 1 



DEFINITION. 
Compound Subtraction, or SubtraeUtm rf Denominate 
Draetions^ teaches how to find the difference between two 
numbers that are composed of denominational divisions. 

Rule. 

JF¥n^ State tibe ^mstioDf so that each demHninaiaoB ia 
Ijhe lesser number dmli be under the same d^Bomiaalioa in 
tbfi greater. 

Second^ Begin with the smallest dafiomiwaiioPt and sub' 
tract the under number from the one aboTe it* But if ttta 
under number be the greatest^ take it from as many as it 
takes of that denomination to make 1 in the next greater; 
and to that result add the upper number^ and set down the 
sum. Then^ before you subtract in the next denomination, 
either add oae to the under number, or consider the upper 
nmnber^ as one less. 

▲•FPLieATidir. 

D) p.] 

From 18 gals. 1 qt. 1 pt 3 gls. 47d. 14 h. 30 nu 30 sac. 
Take 9 3 4 39 30 15 45 



Proof. 
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f' [3.] C4.] [B.] 

96yd8. 2qr8. 1 n. 44 bv. 2pk8. 1 qt 16 C. 1 qr. 19 ibs, 
48 3 3 36 3 3 8 2 16 



C«.3 17.] 

44 yrs. 200 d. 20 h. 15 m. 2 sec 94 miles 40 ids. 14 it. 6 in. 
23 300 20 12 35 49 252 16 1 



[8.] [9.] 

9 lbs. loz. 19pwt. 14grs. 5 lbs. 7oz. 6 dr. iscr. lOgre. 
6 11 17 23 4 11 7 a 18 



ao.] [110 

18 T. 14 C. 3qrs. 20 lbs. 12 oz. Irod 47sq*ft. 

14 16 1 22 14 142 



C12.3 DS,r 

16 T. 14 cwt. 2 qrs. 26 lbs. 10 oz. 196^ miles. 



8 16 3 27 12 137 



TT 



CIO C1&] 

97 miles 206rod8 14ft. 7in. 44rod8 5yds. 2ft. 6in. 

79 300 16 9 12 4 2 9 



[!«.] C17.3 Cia] 

4 weeks 6 d. dO| h. 14 yds. Sit 6| ia. 6 yds. 2 qvs. 1 n.' 
3 4 92 7 1 H 2 3 3 
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C19.] C«.] 

10%Qi(h. 1 pk. 6 qts. pt. 3 T. 4 C. 30 lbs. 9 oz. 

9 371 1633 13 



[21.] C22.!I 

1 lb. 6 oz. 10 pwt. 12 grs. 4 drs. 1 scr. 16 grs. 
9 14 14 3 3 13 



[23.] [24.] 

508pV.ft. 1427Bql.in. SOOacres lOOsq.rods. lOOsq.fU 

87 1600 376 145 300 



«5. From 96 yds. 1 qr. take 14 yds. 3 qrs. 2 n. 

Ans. 81 yds. 3 qrs. 3 ns. 

36. Ftohi a piece of cloth containing 35 yds. there were 
taken -three suits, each requiring 3 yds. 1 qr. How much 
was leftl Ans. 35 yds. 1 qr. 

37. From 135 bush. 3 pks. 1 qt. take 49 bush. 3 pks. 
7 qts. Ans. 75 bush. 3 pks. 3 qts. 

38. A certain ^ask contained 109 gals. 1 qt. There was 
sold 74 gals. 3 qts. How much remains in the cask ? 

Ans. :34 gals. 3 qts. 

89. A man started on a journey of 435 miles, and has 
gone 300 miles 300 rods 10 ft. How far has he to go ? 
Ans. 134 m. 119 rds. 6^ ft. 

^0. From 114 yds. 1 ft. 6 in. take 100 yds. 1 ft. 1 in. 

Ans. 14 yds. 5 in. 

31. From 94 gals. 3 qts. take 41 gals. 1 pt. 

Ans. 53 gals. 1 qt. 1 pt. 

33. From 43 yds. 3 n. take 39 yds. 1 qr. 3 n. 

Ana. 13 yds, 2 qrs. 3 n. 
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33. A farmer owned 120 acres 70 rods, bat had paid for 
only 74 acres 100 rods. How much wus unpaid fof ? 

Ans. 45 acres 130 lods. 

34* A man bought 36 cwt. 1 qr. 16 lbs. of hay; bat 
afterwards sold 22 cwt. 20 lbs. How much did he retain t 

Ans. 14owL241b8. 

35. A merchant having 14 C. 2 lbs. of su^, sold 8 C. 
47 lbs. How much had he left ? Ans. 5 C. 55 lbs. 

36. A goldsmith having 2 lbs. 6 oz. 12 pwt. of silver, 
made from it 6 spoons, weighing 1 lb. 3 oz. 13 pwt. 12 £prs. 
How much silver was there left ? 

Ans. 1 lb. 2 oz. 18 pwts. 12 grs. 

37. John is 10 years 2 mo. 6 days old ; and Hehry is 14 
years 9 mo. 20 days old. Who is tiie oldest, and how 
much 1 Ans. Heniy is 4 y.7m. 14 d. older than John. 

38. From 1832 years 4 mo. 10 days, take 1814 years 9 
mo. 18 d. 16 hours. Ans. 17 y. 6 m. 21 d. 8 h. 

NoTB.'— To find the length of time from one date to 
another;, set down the number of the year, the number of 
months that have past^ and the number of days in the month 
that has not passed. The later year must be put above the 
earlier. 

39. How long is it from A. D. [ 1832 jxs, 6 m. 4d. 
1804, March 28th, to July 4th, 1804 2 28 
1832. Ans. 28 3 6 

40. How long is it from A. D. 1836, June 25th, to 1839, 
May 2d ¥ Ans. 2 yis. 10 m. 7 d. 

41. How long IB it from Jan. 8th, 1827, to Dee. 7th, 
1839 f Ans. 12 yrs. 10 m. 29 d. 

42. How long is it from Nov. 16th, 1838, to May 9th, 
1840! Ans. 1 yr. 5 m. 23 days. 

13 
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MULTIPUCATION OF DENOMINATE FRACTIONS! 
COMPOUND MULTIPLICATION. 



DBFINI,TION. 

CoHPOuiTD Multiplication, or MMpKcaHon of Denomi' 
note F^raetiom^ teaches to multiply a mimber that eoiitams 
a denominational division of a measuring unit. 

RULB* 

JKrat, State the question aa in simple multiplication. 

Beeond, Begin at the right hand, and multiply each deno- 
mination by itself, taking care to carry as in compound 
addition. 

APPLICATION. 

11-3 C2.] 

Multiply 9 gals. Iqt. Ipt. 2gls. 14days 8h. 10m. 428. 
By 3 7 



C3.] [4] 

18 miles 40 r. 15 ft. 9 in. 6 yds. ^ qr. 1 n. 

6 8 



[5.] [6.] 

9 bush. 2 pks. 6 qts. 1 pt. 9 C. 29 lbs. 6 oz. 
5 4 
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p.] p.] 

14 cwt. 1 qr, 27 lbs. 9 oz. 8 years, 104 days, 14 hv 8 nL 
7 9 • 



[«.] [10.] 

8 yds. 2 ft. 6 in. 1 lb. 6 oz. 18 pwt. 22 grs. 

8 ^ 6 



[11.] 
18 sq. a. 150 sq. rods, 100 sq. ft 47 sq. in. 

9 



12. If a merchant sells 7 hogsheads of sugar, each 
weighing 7 C. 2 qr. 8 lbs. 9 oz., what is the weight of the 
whole 1 Ans. 53 C. 9 lbs. 15 oz. ^ 

13. If one side of a field measures 80 rods 14 ft. 9 in., 
and the three other sides have the same length, what length 
of fence will it take to inclose the field % 

An9. 393 r. 9 ft 6 in. 

14; How much wool is there in 6 packs, each weighing 

1 cwt, 3 qr». 19 lbs.? Ans. 11 ewt. 2 qrs. 2 Ibff. 
15; A inan has a cask of wine containing 103 gals. 

2 qts. 1 pt. After filling 4 kegs, each containing 18 gals* 

1 pt. 2 gls., how much remains in the cask % 

Ans. 30 gals. 3 qts. 1 pt 

16. A merchant bought 300 bars of iron, weighing each 

2 qrs. 8 lbs. He afterwards sold 4 parcels of 33 cwt 
9 lbs. 8 oz. each. How much remained 1 

Ans. 39 cwt. 10 lbs. 

17. From a piece of cloth containing 35 yds. 2 qrs. 1 n., 
a tailor cut 4 suits, requiring 6 yds. 3 qrs. 2 n. each. How 
much cloth remained ¥ Ans. 8 yds. 1 n. 

18. A merchant sold 8 yds. of cloth at 49s. 2id. per yd« 
How much did the whole come to t Ans. 19j@. 13s* 8d. 
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19. What is the value of 5 cwt of indigo, at 88. lljd. 
per Ib.f [Do not reduce the price.} Ana. £2&0f 16s. 8d. 

20. What is the weight of 7 tierces of rice, each weigh- 
ing 5 cwt. 2.qrs. 16 lbs.? Ans. 39 cwt. 2 qrs. 

21. In 8 casks of com, each containing 2 bosh. 3} pks., 
how much com have II Ans. 23 bush. 

22. What is the cost of 108 lbs. of tea at 8s. 5id. 
per Ib.t Ans. JB45, 13s. 6d. 

23. What is the cost of 5 cwt. of iron at 3| pence per 
pound? Ans. J^d, 15s. 

24. What is the weight of 15 barrels of sugar, if each 
weighs 3 cwt 1 qr. 14 lbs.? Ans. 50 cwt. 2 qrs. 14 lbs. 

25. What is the cost of 83 boxes of indigo at £l, 19s. 
10id.perbox! Ans. £165, 7b. l^id. 

26. What is the cost of 127 lbs. of tea at 8s. 7d. per 
pound ! Ans. d^, 10s. Id. 

27. How much molasses is contained in 25 hhds. ; each 
hhd. guaging 01 gal. 1 qt 1 ptt Ans. 1534 gal. 1 qt 1 pt. 

28. What is the Weight of 42 tierces of rice, each weigh- 
ing 5 cwt. 2 qrs. 16 Ib.l Ans. 237 cwt. 

29. How many yards of ^loth in 86 pieces, each piece 
containing 25 yds. 3 qrs.l Ans. 927 yds. 

30. What is the weight of 96 silver spoons, each weigh- 
ing 3 oz. 6 pwt? Ans. 9 lb. 10 oa. 16 pwt. 

31. If a vessel sails at the rate of 2<^ 34' 16* a day for 17 
days together, what will be her whole distance t 

, Ana. 43° 42^ 32*. 
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DIVISION OF DENOMINATE FRACTIONS; 
COMPOUND DIVISION. 



EXERCISES FOB THOSE WHO HAVE NOT STUDIED M$KTAL 
ARITHMETIC. 

1. Wrjlt i0|of6ft.and^j<^a foot ? [As, on page 111.] 

5. What is 4 of 9 ft. and -1^ of a footi 

3. What is i of 9 ft and ^y ol a foo*? 

4. What is I of 7 lbs. and -^j of apound ! 
fi. What is j^ of ^s. and ^j of a shilling ! 

6. What is I of 10 yds, and f of a yard ? 

7. What i8|ofl6{&s.aodi^ofa peck? 

8. How many feet and inches is in ^ of a pole that is 37 feel 
long ! Ans. j of S5 feet is 1 feet; and the other 2 feet equak 
24 inches. } of 24 inches is 4c^ inches. Therefore \of2n feeiy 
is 7 feet 4^- inches. 

9. How Hiany feet and inches is | of 47 feet! 61 feet ! 63 
feett 67 feet! 

10. How many feet and inches is •!■ of 13 feet t 29 feet 1 
4lifeett 73 feet? 87feet1 98 feet! 

lis How many bushels and pedes are then in •} of 6 bushels 1 
j- of 7 buibeUi t i of 6 bushels 1 peck ! •}• of 7 bushels 8 
pecks! 

12. How much is j of 5 bushels 3 pecks ! |^ of 7 bushels 
d pedes! ^ of 9 bushels 3 pecks ! | of 10 busheb 1. peck ! 

43* 
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13. How many galloxu and quarts are in -J of 7 gallons? 
i of 10 pikfiM 1 I of 9 gallons 2 quarts I I oi 10 gallons 
8 quarts 1 

14. How many g^ns and quarts are in ^ of 6 gallons 

1 quart 1 ■)- of 7 gallons 8 quarts t 4" <>^ ^0 gallons 1 quart ? 
•}- of 14 gallons 3 quarts ? 

15. How many gallons and quarts are in -f of 28 gaUons 

2 quarts ? ^ ol 31 gallons 1 quart ! | of 46 gallons 1 quart t 
l\^ of 87 gaUons 3 quarts 1 

16. How many bushels and pecks are in y of 32 bushels 
1 peck ? i^ of 37 bushels 3 pecks 1 -{^ of 41 bushels 2 pecks 1 
^^ of ,32 bushels 1 pedL 1 

17. How many pounds and ounces are there in | of 7 pounds I 
^ (tf 8 pounds 1 7 of II pounds 1 j of 13 pounds 1 

18. How ijpany pounds and ounces are there in ^ of 6 pounds 
and 8 ounces 1 ^ of 7 pounds and 5 ounces t ^ of 9 pounds 
and 10 sui^Bas. 

19. How many pounds and ounces are there in ^ of 6 pounds 
and"12 ounces 1 •}■ of 12 pounds and 14 ouneesi 



> INDUCTIVE EXERCISES FOR THE SLATE. 

The preceding exercises for mental Arithmetic are well 
calculated for this purpose. The pupil should perfomi 
them on his slate. 

DEFINITION. 
Compound Division is the division of qnnntities that are 
composed of denominate numbers. It is always iv(^ional. 

Rule. 
Kr*/, State the question as in simple division. 
Second^ Divide the left hand denomination ; and, if there 
Is ai^ remainderi reduce that remainder to the next lowest 
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denomination, and add the num)>er in that denominatTony as 
in reduction. 

Thirds Divide the sum now found, and proceed, as be- 
fore, to the next denomination; a|id sd on, tiU all is 
divided. 



3)jei, 178. lOjd. 



Divide ^1, 17s. lOJd. by 3. 

Ans. £1, 178. » 37<. ^ (fSTlt. « l^. 
and Ix. wer, Ix. IQd, » 33i. | of 22i. 
= Id. and Id. over. 1^. = 6 farihingB^ 
\of %q «.=: 2 qrs, or id. 



Example 2. 

Divide JS68, 58. 7|d. by 19. 

£ B. d. £ 8. d. 
19)6S 6 7}(3 11 lOi 
57 

n 



12. 7i 



20 11 times 20s.+ 58. » 



19)225(118. 
209 



12 16 times 12d. + 7d. =s 



19)199(10d. 
190 
9 
4 9 times 4 qrs. + 3 V^^ ^ 

19)39(2qrs. 
38 

1 remainder. 

The answer is £3^ lis. lO^d. ^ !• 
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3. Dhide dSC, 98. 8|d. by 6}. 
£ 8. d. 
6i) 6 9 8| 

Ji l_£ 8. d. 

13)12 19 5i(0 19 lliAns. 

APPLICATION. 

1. Divide 77 ^s. 3 qts. 1 pt. 1 gl. by 4. 

Ans. 19 gal. 1 qt. 1 pt 1^ gl. 

2. Divide 44 years 19 h. 40*m. 16 sec. by 9. 

Ans. 4 yrs. 334 ds. 12 h. 51 m. 8}. sec. 

3. Divide 89 miles 300 r. by 7. 

Ans* 18 in. 371 f . 7 ft. f iiu 

4. Divide 44 feet, 9 in. by 7. Ans. 6 ft. 4? in. 

6. Divide 62 yds. 1 qr. 3 n. by 6. 

Ans. 10 yds. 1 qr. ^% n. 

6. Divide 94 bush. 1 pk. 7 qts. 1 pt. by 8. 

Ans* 11 bush. 3 pks. 1 qt. 1} pt. 

7. Divide 49 C. 49 lbs. 8 oz. by 14. 

Ans. 3 C, 53 lbs. 8;^ oz. 

8. Divide 62 cwt. 1 qr. 24 lbs. 12 oz. by 16. 

Ans. 3 cwt. 3 qr. 17 lbs. 4j| oz. 

9. Divide 6 oz. 14 pwt. 19 gr. by 6. 

Ans. 1 dz. 2 pwt. 11} grs. 

10. Divide 9 oz. 4 dr. 1 sc. 16 grs. by 12. 

. Ans. 6 dr. 1 sc. 3 gr. 

11. Divide 80 acres 90 r. by 21. Ans. 3 a. 133|| r. 

12. Divide 44 deg. 30^ 29" by 9, Ans. 4° 56' 43J". 

13. If 8 yds. of cloth cost 19dB. 13s. 8d., how much is il 
per yard 1 Ans. 2£. 9s. 3id. . 

14. If 1 doz. silver spoons weigh 39 oz. 12 pwt., what 
is the weight of each ? Ans. 3 oz. 6 pwt. 

16. Suppose a man traveled 122 miles 180 rods in 
6 days, how far did he travel each day, on an average ? 

Ans. 24 miles 164 rods» 
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16. If 17 yds. of cloth cost 47dS. 48. lid., how much is 
it per yd. ? Ans. Q£. 15s. 7d. 

17. Divide 14 gallons 3 qts. among 5 men. 

Ans. 2 gallons 3 qU. 1 pt. 2 j gls» 

18. If 5 equal loads of hay weigh 4 T. 16 cwt. 18 lbs., 
what does 1 load weigh ? Ans. 19 cwt. 26 Ibs^ 

19. A gentleman divided 742 a. 124 r. of land equally 
between his 5 sons. How much had each ? 

Ans. 148 a. 81^ rods. 

20. How far must a man travel a day to go 642 miles 
in 7 days 1 Ans. 91 m. 228 r. 9 ft. 5\ in. 

21. A piece of land, consisting of 46 acres, produced 
2000 bushels of com. What was the average produce of 
1 acre ? Ans. 43 bush. 1 pk. 7|j^ qts. 

22. A person having died, left a farm of 362 acres 94 r.» 
of which his widow was to have §, and the Temaiiider to 
be divided equally among 3 children. What was the share 
of the widow and of each child 1 Ans. Widow's share 
12a a. 138 r. ; each child's share 80 a. 92 r. 

23. K 10^ yards of cloih cost J824, 12s. ; how much is it 
per yard I Ans. £2, 8s. 

24. Divide 13 lb. 7?. 23. ig. 4 gr. by 4. 

^ Ans. 31b. 4^.65. 19. 16 gr. 

25. If 8 bags contain 23 bushels of wheat, how much is 
there in each b^l Ans» 2 bush. 3 pk. 4 qts. 

26. If 8| yds. of cloth cost 7s. 7d. 3 jqrs. ; how much is 
it per yard ? [Reduce the yards to ^ths.} Ans. 10 jd. 

27. If 9 men are to work 114 hours, 45 minutes on a job 
of work, what is each man's share of the time, supposing 
their diaies to be equal ? Ans. 12 h« 45 m. 

28. A prize was taken worth JS963, 18s. To the captain 
is given ^ of it, and the remainder is divided equally among 
6 sailors. What is the share of each ? 

Ans. Captain's, J8321, 68. ; each sailor's, JB107, 2s. 
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29. If 9 tonii of hay, cost dB41, 3s. 6d. what will 1 ton 
eoati Ans. dS4, lis. 6d, 

30. A piece of land containing 96 acires, 2 roods, 16 Tods, 
is to be diWded equally among seven brothers. How much 
land is to be giyen to each f A$s. 13 a. 3 roods, 8 rods. 

31. If 8 lb. 3 oz. 15 pwt. 18 grs. of gold be coined into 
380 guineas, what is the weight of each 1 Ans. 5 pwt. 6 grs. 

32. If you divide 9 ton, 3 cwt. 16 lb. into 8 equal parts, 
how much will }>e in each part 1 Ans. 1 T. 2 cwt. 3 qr. 16 lb. 

33. A merchant wishes to divide 7T. 16 cwt. 3 qr. 21 lb. 
equally into 63 barrels. How much will there be in each 
barrel 1 Ans. 2 cwt. 1 qr. 27 lb. 

34. 53 pails of beer made 175 gal. 2 qts. How much 
did the pail contain? Ans. 3 gal. 1 qt. 1 pt. 

35. 27 men own a front of 1 mile. How much is each 
man*s share of the fence. Ans. 11 xods« 14 ft. f in. 

APPLICATION OF THE FOREGOING UTILES. 

1. Two persons depart from the same place at the sama 
time : one travels 30, the other 35 miles a day. How far 
are they distant ait the end of 7 days, if they travel both 
the same road ; and how far if thiey travel in contrary 
directions? Ans. 35, 4uid 456 miles. 

2. George Washington was bom on 22d Fiebruary, 1732 
How long from that time till February 22d, 1836 ? 

Ans. 104 years. 

3. A gentleman bought a hundred of sugar, at ,7 cts. « 
pound. Whatwas thecost ofit? Aiis. $7. 

4. What is i of a man's property that is valued at 27543 
dollars? Angu 9181 dollars. 

5. A person's income is 2476 dollars a year. What is 
ihbtadayT Ans. $6.78^^. 
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6. A gentleman gave by Ms will i of his property to his 
wife, i to his son, and ^ to his daughter, and the remainiiq; . 
part to charitable purposes. How much did he give to 
each, supposing him to be worth $153742 1 

Ans. To tiie wife, $51247.33i ; to the son, #38435.50 ; 
to the daughter, $30748.40 ; and . in charity, 
$33310.761. 

7. A merchant bought 402 yds. of cloth, at $2.75 a yd., 
and sold it at $2,97 a yd. What did he gain on the 
whole? Ans. $88.44. 

8. A merchant bought 425 yds. of oalico, at 12^ cts. 
a yard ; and. sold it at 15 cts. a yd. What did he gain on 
the whole? . Ans. $10.62}. 

9. A grocer bought 236 lbs. of tea, at $1.1 6} a pound ; 
but, as he was deceived in its quality, he sold It at 87} cts 
a lb. What did he lose on the whole 1 Ans. $68.44. 

10. A grocer bought 6 C. of sugar, at $8.25 a hundred, 
end sold it at 12 cts. a pound. What was his gain ? 

Ans. $22.50 

11. A merchant bought 210 gals, of wine, at $1.75 a gal. 
What must be his, price a gallon to gain 50 dollars on the 
whole? Ans. $1.98^. 

12. A merchant bought 3 pieces of cloth, measuring 
each 23 yards, at $5.37 a yard. At what rate must he 
Bell it a yard, to gain $62.50 on the whole ? 

Ans. $6.27 JJ. 

13. A dry goods merchant bought 100 yards of muslin, 
for $155.50. At what rate must he retail it to gain $37 on 
the whole? Ans. $1.92}. 

14. A merchant bought 1825 lbs. of cojQTee, at 12} cts. 
a pound. At what rate must he sell it a pound to gain 
$18.25? Ans. 13} cU. 

15. A grocer sold 1400 lbs. of sugar £br 9 etSi a ponad, 
and by so doing gained $20. What did it cost him. a 
pound? - Ans. 74 cts. 
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16. A fiour merchant sold 60 barrels of fionr for $6.12 jl 
a barrel, and grained C20. What did each barrel cost him ? 

AnSk f5.79J. 

17. A merchant has 3 C. 38 lbs. of tobacco, which he 
Talnes at 16 cts. a pound. What is it all worth ; and how 
much tea, at 97 cts. a pound, will pay for it 1 

Ans. Whole worth, $52.48 ; it will purchase 54^^ lbs. 
of tea. 

18. How much tea, at f 1.37} a lb., will pay for 3 C. 
of sugar at 9 cts. a pound ¥ Ans. 19^^ lbs. 

19. How many yards of muslin, at 18 cts. a yard, most 
be giyen for 74 yards of linen, worth 47 cts. a yard I 

Ans. 193fyds. 

20. How many yards of broadcloth at $5.25 cts. a yard, 
will pay for 123 yds. of silk, qjt 62} cts. a yd. ? 

Ans. 14-j^ yds. 

21. Two merchants wish to barter. One has coffee, 
which he sells for 22 cts. a pound : the other has sugar, 
that he sells for cash at $8 a C. ; but in barter he asks 
$8.50. How many pounds of coffee will pay for 634 lbs. 
of the sugar? Ans. 244f|lbs. 

22. What cost 34 yds. of cloih, at 4 s. 6 d. a yd. ? 

Ans. l£. 13 s. 

23. A man bought 5 bales of cottofi. The first weighed 
4 cwt, 1 qr. 13 lb. ; the second weighed 3 cwt. 2 qrs. 18 lb.; 
the third, 4 cwt. 2 qrs. ; the fourth and fifth each 4 cwt. 
22 lbs. What was the weight of the whole % 

Ans. 20 cwt 3 qrs. 19 lbs. 

24. A countr3rman sold to a merchant a load of wood for 
$4.37} ; and receiyed 8 lbs. of sugar, at 11 cents a pound ; 
} pound of tea, at 75 cts. a pound ; 1 gallon of molasses, at 
30 cts. ; and then told the merchant if he would give him 
a bill, stating how much was not paid for, he would trade 
it out at another time. How much should the bill be 1 

Ans. $2«82. 
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25. A countryman sold 40 Ibsr. of butter, at 16 cts. a ^ 
pound ; 4 doz. of eggs, at 12^ cts« a doz.; and a bushel of 
p^as, worth $1.25; and receivod goods in pay to the 
amount of $4.49 ; and a due bill for the balance. How 
much was the due bill ? Ans. $3.66. 

26. The revolutionary war commenced April 19th, 1775, 
and lasted till Jan. 20th, 1783. How long did it continue 1 

Ans. 7 years 9 mo. 1 day. 

27. The last war between England and the United 
States continued 2 years 8 months, 18 days. How much 
longer was the revolutionary war than the Ijist ? 

Ans. 5 years 13 d. 

28. At $12.50 per ton, what is the cost of 1 cwt. of hay 1 
of 8 cwt. ? of 14 cwt. Ans. 624 cts., $1.87^, $8.75. 

29. At $14 per C. what would 3 C. of sugar come to 1 

Ans. $42. 

30. A merchant bought 24 barrels of fldur for $140, and 
sold it so as to gain 75 cts. on a barrel. At what did hd 
sell it a barrel 1 Ans. $6.58 J. 

31. A merchant bought a hogshead of wine, containing 
76 gallons, for $80. At how much must he sell it a gallon 
to gain 14 dollars ? Ans. $1.23 ;|. 

32. A merchant bought 1 cwt. of tobacco for $10. At 
how much per lb. must he sell it to gain $2.32 V Ans. 11 cts. 

33. A merchant sold 266 yds. of cotton cloth, at 16 cts. 
a yard ; and received 5 cwt. of sugar as pay. What did 
the sugar cost a pound 1 Ans. 7§ cts. 

34. A tallo^w chandler contracted to furnish 27 T. 14 
cwt. 1 qr. 16 lbs. of tallow for $4800. What did it cost a 
pound ; and, at that rate, what did it cost a cwt. ; and 
what, a ton 1 

A«s. 7|^J|f cts. a pound, and $8.65f|3|J * ^^'^ ^^ 
$173.16^^25 a ton. 

35. What is the cost of 4 chests of tea, each weighing 
2 cwt. 3 qrs. 21 lbs. at $1.14 a pound ? . Ans. $1500.24. 
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36. At $10 per cwt. what ie the cost of 1 lb. of sugar % 

Ana. Sfjcts. 

37. How many bottles, holding 3 pints each, may be 
filled with a barrel of cider containing 34 gallons t 

Ans. 90^ bottles. 

38. How many suits of clothes, taking 3 yds. 1 qr. 3 n. 
each, may be cut from a piece measuring 50 yds. S.qrs. 3n.? 

Ans. 15 suits. 

39. At 17 cts. a pound, what is the cost of 3 cwt. of 
chocolate 1 Ans. $57.13. 

40. At $7 a ton, what is the cost of a bushel of coall 
1 ton ss 30 bushels. Ans. 35 cts. 

41. A man gave 335 dollars for 1 acre of land. What 
was that a red ¥ Ans. $3.03^. 

43. A gentleman purchased a building lot that was 15, ft. 
wide and 53 ft. deep, at the rate of 75 cts. a sq. ft. What 
was the cost of the lot ? and what would be the cost of an 
acre at the same rate ? 

Ans. The lot cost $585; and an acre would cost 
$33670. 

43. Four men purchased a lot of ground measuring 
678 acres 90 rods. How much was the share of each ? 

Ans. 169 a. lOS^r. 

44. A grocer purchased 14 cwt. 1 qr. of sugar. How 
many pounds in the whole 1 Ans. 1596 lbs. 

45. A wine dealer wishes- to fill an equal number of 
3 sorts of bottles from a cask containing 94 gals. 1 pt. 3 gls. 
The bottles contained 3 gills, 1 pint, and 1 quart. How 
many sets of bottles did it take ? Ans. 301 sets. 

46. At 7 s. 6 d. a yd., how many yds. can I buy for 30£. 
14 s. 6 d.? Ans. 55 yds. l-j^;^ qr. 

47. If I of a dollar will pay for 1 yd., what will purchase 
90yds.1 Ans. 13f dollars. 

48. K a ship was sold for dSl689, 15s. 4d., what was the 
value of I of her ? Ans. dSl056, 38. Id. 
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49. A merchnnt bought 112 bars of iron, weighing 56 
cwt. 1 qr. 11 lb. pf which he has sold 69 bars weighing 29 
cwt. 3 qrs. 21 lb. How many bars has he left, and what 
is the weight ? Ans. 53 bars, weighing 26 cwt. 1 qr. 18 lb. 

50. What is the weight of 4 hogsheads of sugar, weigh- 
ing as follows, yiz. : No. 1, 9 cwt> 2 qrs. 21 lb. No. 2, 
10 cwt. 3 qrs. 23 lb. No. 3, 8 cwt. 2 qrs. 25 lb. No. 4, 
9 cwt. 3 qrs. 17 lb. Ans. 39 cwt. 1 qr. 2 lb. 

. 51. A section of western land embraces a square mile. 
How many square rods are there in it ? Ans. 102400 rods* 

52. A man bought 3 parcels of wood. The first con- 
tained 2 cords, 84 feet, 864 inches ; the second, 5 cords, 
36 ft. 1456 in. ; and the third 96 cords, 84 feet. How much 
did he buy in alii Ans. 104 cords, 77 ft. 592 in. 

53. A farmer bought 3 fields which measure as follows, 
viz. : 17 acres, 2 roods, 18 poles ; 39 acres, 1 rood, 1^ poles; 
12 acres, 36 poles.. How much land is there in the three 
fields ? Ans. 69 acres, 30 rds. 

54. From a piece of broad cloth, containing 56 yds. 2 nls. 
a tailor made 3 suits, each of 6 yds. 3 qrs.. How much re* 
mained in the piece? Ans. 35 yds. 3 qrs. 2 nls* 

55. The earth performs one revolution round the sun in 
365 days, 5 h. 48 m. 56 sec. How long does it take for it 
to mak6 8 revolutions 1 and how much does that differ from 
8 Julian years? 

Ans. 2921 d. 22 h. 31 m. 28 sec; and 1 hour 28 m. 32 see. 

56. Supposing the national debt of England to be 1900 
millions of dollars; how long will it take to count it at the 
rate of 50 dollars a minute, reckoning without intermission 
12 hours a day and 365 days to the year? 

Ans. 144 yrs. 217 d. 9 h. 20 m. 
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ALIQUOTS, OR PRACTICE. 



INDUCTIVE EXERCISES FOE THE SLATE. 

1. If sugar costs a dollar a pound, what would 45 lbs. 
cost? 

S. Then if it costs only ^ of a dollar a lb. what will 
45 lbs. cost ? Ans. It will cost | as much, which is 5f . 

3. If apples cost i of a dollar a bushel, what will 75 
bushels cost? Ans. If they cost $1 a bushel, 75 husheh 
would cost $75 ; but if they cost i of a dollar a bushel, 75 
bushels will cost i of $75, which is Sl8j. 

Perform the following in the same manner. 

4. If potatoes cost i of a dollar a bushel, what will ^7 
bushels cost ? 

5. If shirting cost J of a dollar a yard, what will 38 
yards cost ? 

6. What is the cost of 44 yds., at yV of a dollar a yd.? 

7. What is the cost of 73 yds., at i of* a dollar a yd.? 

8. What is the cost of 104 yds., at J af a dollar a yd.? 
When one number will exactly measure another number, 

the measuring number is called an aliquot part of the other 
The following is a 

Tablp of the Aliquot Parts of a Dollar. 
50 cts. = i dollar. 
33| cts. = J dollar. 
25 cts. = i dollar. 
80 cts. = J dollar. 

16^ cts. = i dollar. 4 cts. = ^^ dollar. 

By the use of this table tell the cost of 

9. 16 lbs. of sugar, at 16^ cts. per lb. Ans. $2.66|. 
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10. 24 bash, of apples, at 50 cts. per budh. Aos. $12.00 

11. 43 7ds. of cloth, at 20 cts. per yd. Ans. $8.60. 

12. 137 pts. of nuts, at 5 cts. per pt. Ans. $6.85. 

13. 28 brooms^ at 33| cts. per broom. Ans. $9.33|. 

14. 49 yds. of calico, at 10 cts. per yd. Ans. $4.90. 

15. 74 oran^s, at 6^ cts. per orange. Ans. $4.62j. 

16. What part of a cwt. is 2 qrs.l Then if 1 cwt. of 
sugar costs 8 dollars, what will 2 qrs. of a cwt. cost 1 

Ans. i of $8, which is $4. 

17. If 2 qrs. cost $4, what will 1 qr. cost 1 

18. If 1 qr. cost $2, what will 7 lbs. or ^ of a qr. cost 1 

Ans. i of $2.00, which is 50 cts. 

19. In the last three sums, we have found the cost of 
2 qrs. of a cwt. to be $4 ; the cost of 1 qr. to 'he $2, and 
the cost of 7 lbs. to be 50 cts. What then must he the 
cost of the whole 3 qrs. 7 Ibs.T 

Ans. $4*00 + $2.00 + 50 cts., or $6.50. 

For assistiog the pupil in sums of this kind, we present 
the following 

Table or Aliquot Parts of a Cwt. 



56 lbs. ae I. cwt. 
28 Ibff. = i cwt. 
16 lbs. SB } cwt. 

Ajid again. 
98 lbs. a i of 56 lbs. 
14 lbs. s= i of 56 lbs. 

7 lbs. » i of 56 lbs. 

8 lbs. » I of 56 lbs. 
14 lbs. ss i of 28 lbs. 

7 lbs., ^i of 28 lbs. 



14 lbs. sss'i cwt. . 
8 lbs. sf=i ^ cwt. , 
7 lbs. *- 1^ cwt. 



4 lbs. : 



^ of 28 lbs. 



8 lbs. »i of 16 lbs. 
4 lbs. = J of 16 lbs. 
2 lbs. =r i of 16 lbs. 
7 lbs. = i of 14 lbs 
2 lbs. ^ I of 14 lbs. 
4 lbs. = i of 8 lbs. " 
2 lbs. = i of 8 lbs. 



By the use of this table tell the cost of 

20. 56 lbs. of sugar, at $15.00 per cwt. Ans. $7.50. 
14* 
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21. ' 2aib8. of hops, at $8.00 per cwt. Ans. $2.00. 

22. 16 lbs. of coffee, at $25.00 per twU Ans. $3.57^. 

23. 14 lbs. of tobacco, at $14.31 per cwt. Ans. $1.78i. 

24. What is the cost of 3 cwt. 3 qrs. 17 lbs. of sugar, at 
$9.00 a cwt.1 

9.0 a= cost of 1 cwt. 
3 



2 qrs. will cost J of 











2 7.0 = cost of 3 cwt. 


Iqr, 


(( 


(( 


iof 


4.5 0= " " 2 qrs. 


14 lbs. 


(( 


(( 


iof 


2.8 5 = " " 1 qr. 


2 lbs. 


(( 


(( 


\or 


1.12= " "14 lbs. 


lib. 


(( 


4( 


iof 


16= " " 2 lbs. 
8 = " " 1 lb. 



Ans. $ 3 5.1 1 = cost of 3 C. 3 qrs. 17 lbs. 



25. What is the cost of 27 lbs. 10 oz. of iron, at $9.25 



per cwt.l 








16 lbs. 


will cost } of 


9.2 5 = cost of 1 cwt 


Bibs. 


i( 


" iof 


1.3 2= " " 16 lbs. 


2 lbs. 


(( 


" iof 


• 66^ " " 8 lbs. 


lib. 


(( 


" i of 


16= «* « 2 lbs. 


8 oz. 


(( 


" iof 


8 = " " 1 lb. 


2 oz. 


(( 


" J of 


4= « « 8oz. 






li 


1 == " « 2 oz. 



Ans. $ 2.2 7 = cost of 27 lbs. 10 oz. 



DEFINITION. 
1. We have seen on page 169, that in some cases, when 
we wish to multiply by a denominate number, we may 
reduce all the denominations of the multiplier to their lowest 
denomination. But this can happen only when the price 
is affirmed of that lowest denomination. Thus, to find th« 
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Talue of cwt., qrs. and lbs., at so much a lb., we reduce the 
cwt. and qrs. to lbs. ; but if at so much a cwt., it would 
not answer to reduce to lbs. 

2. When there are denominations smaller than the integer 
cf which the price is asserted, the value of th6 quantity 
represented by those smaller denominations, is found by 
aliquot parts, 

3. An aliquot part of any number, is that which forms an . 
exact part of it; that is, a number which is an exact 
measure of it. 

4. The method of calculating by aliquots is called 
Practics, from its adaptation to frequent use in business. 

There are two cases in Practice. 

U When the price ia an aliquot part of the integer. 
Rule. 

First, See how many of the denomination, that you buy 
or sell by, is in the given quantity ; zui write down the 
same number rf dollars. 

Second, If the given price is an aliquot part of a dollar, 
find the dame part of the number of dollars just written. 

Third, But if the price is not an aliquot part of a dollar, 
find first, the greatest aliquot it contains; and then, with 
the remainder of the price, find the greates\^ aliquot that it 
contains of the preceding aliquot ; and sa on, till alt the 
price has been taken. 

APPLICATION. 

1. What is the cost of 63 yds. of cloth, at $3.62^ per yd.? 

Ans. If the cost was 
$1 a yard, the whole 50 cts. = i ) 6 3.0 
cost would be $)63. If 
the cost was 3 dollars 
a yard, the whole cost 
\vuuld be 3 times $63. 
K the cost was 50 cts. 



189.00 = at$)3. 
12J=:^) 3 1.60 = at 60 cts. 
_^ 7.8 7|atl2^ctB. 



228.37^ 



per yard, the whole cost would be ^ of $63. If the cost 
was 12^ cts., the whole cost would be i of $31.60, &c. 
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What is the answer in each of the following sums : 

2. 1250 yards, at 25 cts. per yard ? Ana. $312.50. 

3. 640 yds., at 6^ cts. per yd.? Ans. $40.00. 

4. 270 yds., at 12} cts. per yd.1 • Ans. $33.75. 

5. 540 yds., at 10 cts. per yard ? Ans. $54.00. 

6. 270yds., at $2.33ii per yard? Ans. $630.00. 

7. 360 yds., at 25 cts. per yard 1 ' Ans. $90.00. 

8. 240 yds., at 33| cts. per yard? Ans. $80.00. 

9. 25 yds., at $1.75 per yard! Ans. $43.73. 

10. 420 yds., at $4.83 per yard? Ans. $2028.60. 

11. 221yds., at $1.10 per yard? Ans. $243.10. 

12. 336 yds., at $2.44 per yard? Ans. $819.84. 

13. 279 yds., at $3.37 j per yard ? Ans. $928.12}. 

14. 410 yds., at $5.87i per yard? > Ans. $2408.75. 

2. Wktn in the quantity there are denomineUiona ks9 than 
♦ the integer. 

Rule. 

Multiply the price by the integers, or whole numbers, in 
the quantity ; and, if there are any lower denominations in 
the quantity, take the greatest aliquot they contain of the 
integer, an4 find its correspondent part of the price* If 
there is still a part of the quantity left, take its greatest 
aliquot of the preceding aliquot, and find its correspondent 
part of the price. And so on, till all the quantity is taken. 
Then, add the several results together. 

APPLICATION. 

1. What will 73 yds. 3 qrs. 2 nls. come to, at $5.60 per 
yard? Ans. $413.70. 

2. What will 16 cwL 2 qrs. 17 lbs. of sugar amount to, 
$11.75 a cwt.? Am, $195.65 + 

Digitized by VjOOQIC 



ALIQUOTS, OR PRACTICE. 165 

3. What will 11 cwt. 2 qrs. 6 lbs. of tobacco come to, at 
♦4.66acwt.1 Ans. $63.83 + 

4. What will 18 gals. 1 qt. l^pts. of wine come to, at 
$1.38 per gallon 1 Ans. $25.44 + 

6. What is the cost of 37 yds. 1 qr. 3 n. of cloth, at 33 cts. 
a yard? Ans. $12.35 + 

6. What is the value of a load of hay, weighing IT. 
3 cwt. 1 qr., at $15 a ton ? Ans. $17.43 + 

7. What is the value of a barrel of Ace, weighing 3 cwt, 
1 qr. 21 lbs., at $4.10 a cwt.? Ans.. $14.01) + 

8. What will 2 J tons of coal cost, at $G a ton ? 

Ans. $16.50. 

9. What is the vahie of 17 acres 101 rods of land, at 
$180 an acre? Ans. $3173.62^. 

10. What is the cost of 65^ barrels of pork, at $11 a 
barrel? jt?- A = i' and ^ = i of ^. Ans. $69.30. 

11. What is the cost of 18^ pounds of butter, at 30 cts. 
a pound? Ans. $5.56 + 

12. What will 9}| bushels of salt come to, at 28 cent* a 
bushel? Ans. $2,639 + 

13. What is the cost of 6 cwt. 3 qrs. 9 lbs. of sugav, at 
3£. 4 s. 6d. acwt.? . Ans. 22dE. 6id. 

14. What is the cost of 17 cwt. 1 qr. 27 lbs. of tobacco, 
at l£. 18 s. 10 d. per cwt.? Ans. 33ig. 19 s. 2^. 

15. What is the value pf 9 cwt. 1 qr. 13 lbs. of rice, at 
l£. 10 s. 4i d. per cwt.? Ans. 14^^. 4 s. 5J d. 

16. What is thg value of 4 cwt. 3 qrs. 6 Iba. of iron, at 
2£. 5 s. 3 d. a cwt!? Ans. 10£. 17 s. 4 d. 

17. If the use of 100 dollars for 1 year is worth 6 dollars, 
what is the use of it worth for 1 year 8 months and 10 days? 

4ns. $10.33i. 
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VULGAR, FRACTIONS 



REDucnoN TO LoWEB Terms. 
Under the rule on page 108, we gave instroction for find- 
ing divisors that are not higher than 12. But it very often 
happens that the common divisor for hoth terms of the 
fraction, is more than 12. We therefore give the following 

Rule for findino Common Divisors. 

Pivide the greater number by tba less, and then divide 
the divisor by .the remainder; and thus continue dividing 
the last divisor by the last remainder, till nothing remaia»« 
The last divisor will be the giteatest common divisor. 

To find the common divisor of more than two numberSf 
find first for two ; and then for another and the number just 
found, and so on througii them all. 

Examples. 

1. What js the greatest common divisor of ^^ 1 
A.ns. Jls the divisor will divide 315, it 

will also divide i times 315, or 1260. Bui 
as it wiW divide 1449, it will tUvide the 
difference between 1260 and 1449, which 
is 189. Again as it will divide both 189 
and 315, it will divide their difference^ 
which is 126, jre. The answer is 63. 

2. Find-^lhe greatest common divisoi of ^ViV* ^^^ ^^ 
duce it. Ads* j^f. 

3. Find the divisoi' of 4|f f^, and reduce it. Ans. JJ. 

4. Reduce ff| to its lowest terms. Ans. |4* 

5. Reduce |Jf} to its lowest terms*. Ans. ^. 

6. Reduce y^Wr ^ i^ lowest texais. Ans. ^^. 

7. Reduce \^l% to its lowest terms. Ans. ^. 
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YULC^IR FRACTIONS. 16Y 



VEDVCnOS OP FRACnONB TO COMMON DENO- 
MINATORS. 



HKBCISES for those who have not studied Sfl^EKTAL 
ARITHMETIC. 

1. A BOT bought one book for a half of a dollar, and another 
book for a quarter of a doUieir. How much did he give for both 
books? 

2. A lady bought at one time ^ of a^yaid of doth, and at an» 
other time 7 of a yard. How many quartera of a yard did she 
buy at both times 1 

8. How can you dumfge a half into fourthsl 
4. A gentleman Qwned 7 of a ship, and his son owned j of 
her. How many sixths did they both own ? 

6. How can yo^ change a third into sixths ? 

€. A boy gave ^^ of an apple to his brother, and -^ to hts 
aster. How many tepihs did he give away 1 

7. How do you change a fifth into tenths? 

8. A son received finora his fiifdier -^ of an apple, and irom his 
mother -^ of an apple. How many eighths had he ? 

9. How do you change a &ui:|h into eighths ? 

10. How many 7 are in -^ ? f ? -f • 

U. How many 1- are m ^ ? 4- 4' > 

12. How much is4 and 7 4 ?and4? 

13. H»wmai^7arein|? |l 7? 

14. How much is j^ and I? fandl-}^? 

15. How many 1-7 aine in -^ ? -J? |? |? 4? 

16. How much is -fj aiffl -y t yy andf ? -j j and 4 ? 

17. Howmany jif aroin^] I? i? ^i |? 4- 
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18. How much is j^ and -y 1 jj and y1 yj and ^1 
^VandJ-1 T^jandfl TVand|l 

19. What parts are made hy cutting a half into 2 pieces? 

20. What parts are make hy cutting a fourth into 2 pieces 1 
What by cutting eighths into ^ pieces I 

21. What parts are made by cutting thirds into 2 pieces 1 
What by cutting thirds into 3 pieces? 

22. What parts are made by cutting fourths into 2 pieces 1 
Into 3 pieces 1 Into i pieces ? Into 5 pieces? 

23. What parts are made by cutting fifths into 2 pieces ? Into 
3 pieces ? Into 4 pieces ? Into 6 pieces ? 

24. Now then, to what other denomination can you change j ? 
Ans. -^ can be changed to sixths j ninths^ twelfths, && 



In the first part of this lesson the pupil has found. that he can- 
not add different kinds of things into a sum of one kind. As 
3 apples and 4 pears cannot make 7 apples, or 7 pears; so, 
2 thirds and 3 fourths cannot make 6 thirds, or 5 fourths. 
But, we have found that there is a method by which we ni^y add 
2 thirds and 3 fourths. For, thirds can be changed inlo sixths, 
ninths, tweTfiKs, J^fteenths, eightemths, &c;rand fourths can be 
changed ijtto eighths^ twelftJis, sixteenths, twentieths, &c. There- 
fore, although both thirds and fourths cannot be changed to 
sixths, nintJis, or eighths ; they ^an both be changed to twelfths. 
Thb is called reducing fractions to a common denominator, 

26. To what common denominator can jrou change -j and -y 1 
^andy? t^^^^T- T^^dy? ^and%-? -g-, ;f,andi? 
■q and ^ ? ^ and j1 3 and y^ ? • 

Note, — In the last example, -j may be ichanged to j^. There 
fore the common denominator is f 2* 

27. How much is ^ and | ? f and J ? 

28. Sub^tract ^ from f . } fronj J. | from f . 

^ Digitized by CjOOQIC 



YULOAR FRACTIONS. 169 

29. Add i and |. J and f . | and f . 

30. Subtract ^ from J. | from ^. | from |. 

31. Add 4 and |. | and |. | and |. 

32. Subtract f from^. J from f. | from ||. 



INDUCTIVE EXERCISES FOR THE SLATE. 

1. A FATHER divided his estate between his three sooa 
in the following manner : To the eldest he gave -^ of it ; 
to the second, } of it; and to the third, the remainder. 
What part of it did he give the third ? 

Ans. We have seen (pages 145 and 146,) that we can 
multiply both terms of a fraction, and thereby obtain an- 
other fractional expression that represents the same value. 
This principle will assist us in finding the answer to this 
question. Thus, we can represent ^ either as it is, or 
as ^\, or as ^, or as |f, &;c. We can also represent j 
either as it is. Or as ^^, or as -Jf, or as JJ, &c. And by 
this means, we find that instead of saying, the first had ^ 
and the second had J ; we may say, the first had t^, and 
the second had ^. The shares of the first and second sons 
can now be added together f making §|. Of course, f| 
taken from the whole or §{, will leave the share of the 
third SOB. It is ^. 

Hence it appears, that the chief part of the operation in 
this sum and those which are similar to it, is the 

Reduction of Fractions to a Common Denominator. 

2. To what common denominator can you change the 
following fractions — ^ § t i^ 

Ans. The denominator ^ may be multiplied by 6 to make 
Y^ ; the denominator ^ may be inultiplied by 4 to make j^; 
the denominator ^ may be multiplied by 3 to make yy ; the 
denominator jf may be multiplied by 2 to make yj. Hence, 
all the four fractions may be rednced to yt. 
15 
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170 ARITHMETIC. 

After having determined to make y^ the denominator ; we 
know that as we have multiplied each given denominator to 
make it, we must multiply its numerator by the same num- 
ber. Therefore, Both terms of 
1 Xfty 6, s= A- ^'^^ '^•^ ^ 
JX4==Vi- Both terms of ix 
dss^. BM terms of iX^'^ 
^. Therefore the fractions be- 

«w»«A»A»A»A' 

3. Reduce to a common dendminator the fractions i, j, f • 
Ana. In this sum, it is plain that both ^ and ^, can be mul* 
tiplied to make f. Therefore the fractions will be }, {« {• 

4. Reduce to a common denominator j, i, j^^. 

5. Reduce to a common denopiinator i, |, ^. 

6. Reduce to a common denominator f , |, y^, 

7. Reduce to a common denominator f , ^, y^^. 

8. Reduce to a common denominator i, |, |, y-\. 

9. Reduce to a common denominator i, |, f » ■^. 

Ans. In this sum, all of the first three denominators can- 
not be multiplied to make the greatest, which is -p^. But 
if we doable j^ and make it 7^, we shall find that the three 
other denominators can be changed to the same. 

10. Reduce to a common denominator |, i, yi* 

11. Reduce to a coxnmon denominator f, ^, |. 

12. Reduce to a common denominator -|^, ^, 4. 

13. Reduce to a common denominator j, y\, } 

14. Reduce to a common denominator y\, ^, f • 

15. Reduce to a common denominator |, |, ^^1* 

16. Reduce to a common denominator j^, y^^f, j. 

Ans« In this' sum, the two smallest denominatprs cannot 
be multiplied to make y^, (which is the highest,) nor its 
doub]i»y which is ^ ; but they can be multiplied to make 
three times the highest, which is ^. 

17. Reduce ^, ^^ |, i, to a common denominator. 

18. Reduce |, J, A* A> ^ ^ common denominator. 

19. The pupil by this time will see, that in order to find 
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a common denominator of seyeral fractions, he must first 
ascertain whether each of the smaller denominators can he 
multiplied to make the largest. If they cannot he, he tries 
whether they can be multiplied to make ivnce the largest^ 
three iimea the ktrgeat^ or four times the largest, jre^ 

19. The most common method is to multiply the largest 
by the other denominator; because then it is certain that the 
other denominator may be multiplied by the largest to m^e 
the same product. By this principle reduce f and f to a 
common denominator. 

20. Reduce | and ^ to^ common denominator. 

21. Reduce -^ and ^ to a common denominator. 

22. Reduce f and -j^ to a common denominator. 

23. Reduce ^ and | to a common denominator. 

24. Reduce ^ and 7^ to a common denominator. 

25. Reduce ^ and ^ to a bommon denominator. 

26. Reduce ^ and ^ to a common denominator. 

27. Reduce -^ and ^ to a common denominator. 

28. Reduce |} and H to a common denominator. 

29. It is plain, that when there are more than fti;o deno- 
minators, if we multiply all the dehominat(»rs together, the 
product would be » common denominator. Reduce |» f , 
and pf to a common denominator. 

• Ans. Both terms of | X 5 and 
then hy 17 «4fJ; loth terms cf 
j X 6 fliirf Men 5y 17 = 1^; 
hoUt terms cf -^ X 6 and then hy 

30. Reduce ^, ^, and ^ to a common denomina.tor, and 
tell their sum. Ans. ||^. 

31. Reduce }, ^, and f to a common denominator, and 
tell their sum. ' Ans«^ 14j). 

1 32. Reduce |, -^ and f to a common denominator, and 
tell their sum. Ans. Ij^. 

33^ Reduce |, y^, and J to a common denominator, and 
tell their sum. Ans. l||f . 
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DEFINITIONS. 

1. NuMBBus, when compared with one another, are either 
prime or componte. 

2. A PRIME NUMBER isone that cannot be made by multi- 
plying any two other numbers together; such as 1, 2, 3, 5, 
7, 11, 13, 17, 19, 23, &c. 

3. A COMPOSITE NUMBER is. one that may be obtained by 
multiplying two or more numbers together; such as 
4=^2X2; 6 = 2x3; 8 = 2x4; 9=;^3x3; 
16 = 4 X 4; 48 = 6 X 8; &c. 

4. Those numbers that are multiplied together to make 
a composite number, are called factors of that number. 
Thus, 24 is composed of the factors 2 and 12, or of the 
factors 3 and 8, or of the factors 4 and 6, or of the factors 
2, 2, and 6, or of the factors 2, 3, and 4, or of the factors 

2, 2, 2, and 3. 

6. When we compare a composite number with one of 
its factors, we call the composite number a multiple of the 
factor. Thus, 6 is a multiple of 2 or of 3; 12 is a mul- 
tiple of 2, or 3, or 4, or 6 ; &c. 

6. When two or more numbers will measure a larger 
number, that larger number is called the common multiple 
of those smaller ones. Thus, 36 is a common multiple of 

3, 4, 6, 9, 12, 18. 

7. When, with a composite number, we compare one of 
its factors, we call the factor a measure of the larger num- 
ber. Thus, 2 is a measure of 4, or 6, or 8, &9.; 3 is a 

'measure of 6 or 9 ; 4 is a measure of 8, or 12, or 16; &c. 



What is a prime number ? What are the first ten of them ? Ascertain 
which Ate the next ten. What is a composite number f Mention some 
composite numbers besides the examples. What are flEictorsf Mention 
the &etors of .6, 18, 96, 48, and some others. What is a multiple.? Mentiou 
a few multiples of 7, 3, 6, 9, 12. What is a common multiple 1 What is a 
measuring number ? 
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6. When a number is a factor of 2 or more numbers, it 
is called a eoMBfoN MtAsuas of those numbers. Thus, 
6 is a common- measure of 12, and 18, and 24; 9 is a 
common measure of 36, and 63, and 81. 

9. When two numbers have not a common measure, they 
are said to be prime to one another. Thus, 4 'and 9 aie 
prime to one another ; but 6 and 9 are not prime to one 
another. 

10. A common multiple of the denominators of several 
fractions, is sometimes called tiie comkon dinominatos. 



Rule 

For Jinding the Common Multiple, and reducing FraeUona 
to a Common Denominator* 

Let us suppose that each of the fractions is reduced to 
its lowest terms. Then, 

Firsts See if the greatest denominator mentioned, is a 
multiple of each of the others. If it is, it will be the 
common multiple and denomiiiator. 

Second, It the greatest denominator mentioned, is not a 
multiple of each of tiie others ; consider how many times 
it must be multiplied to become so. * 

1. ^ all tkt denomineOore are prime to each other,' 

One denominator must be multiplied by all the others* 
to make a common multiple. 

Then, Each numerator must be multiplied by all the de- 
nominators except its own, for its new numerator. 

Note, — ^For common purposes this method is sufficiently 
convenient whether the denominators are prime or not. 

When is a number calltd a common measure 1 When are numbers 
said to be prime to one another 1 What is a common denominator 1 What 
preliminary step is proper before trying for the common denominator 1 
V^hat is the llrst step in fiodinff the common denominator 1 What tli« 
•ecoad 1 How can tbifl be done I What is the next atep 1 
15* 
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174 ARITHMETIC. 

2. Rule for findiivo the least Common Multiple. 

Having two numbers, divide one of them by the greatest 
common divisor. Then multiply the other by the quotieni, 
instead of the number itself. 

If there are more than two numbers, find the least com- 
mon multiple of two ; and then of the result and another 
number, and so on to the last. 

BUMS FOR EXERCISE. 

i. What is the least common multiple of 72, 96, 33 ? 

Ans. 72 and 96 can both be divided by 
1% The quotients am 6 and 8. Theat 
can both be divided by 2. The quotients 
are 3 and 4. 3 times 96 := 288. 

288 an4 33 ean both be ditnded by 3. 
7%e quotients are 96 and 11. 288 X 11 
r= 3168. 

2. Find the least common multiple of 16 and 24. Ans. 48. 

3. Find the least common multiple of 21 and 49. Ans. 147. 

4. Find the least common multiple of 30 and 35. Ans. 210, 

5. Find the least common multiple of 27 and 61. Ans. 459. 

6. Find the least common multiple of 28 and 98. Ans. 196. 

7. Find the least common multiple of 3, 8, 10. Ans. 120. 

8. Find the least common multiple of 12, 9, 8. Ans. 72. 

9. Find ^tiB least common multiple of 14,4)1, 28. Ans. 84. 

Note, — ^When either of the numbers is a measure, of an- 
other of the numbers, the number that is a measure may be 
omitted in the calculation ; as follows : 

10. What is the least common multiple of 9, 12, 15, 
and 27? Ans. 540. 

11. What is the least common multiple of 6, 15, 18, 
and 34? Ans. 360. ^ 

12. What is the least common multiple of 9, 16, 18, 
and 24 1 Ans. 144. 

13. What is the least common multiple of 6, 8, 10, 
and 181 Ans. 380. 
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To reduce fractions to the least common denominator^ 

We find the least common multiple of the denominators. 
Then, if there are hut two fractions, the first numerator 
must be multiplied by the last quotient, and the second 
numerator by the first quotient. 

But if there are more than two fractions, divide the com- 
mon denominator by each given denominator, and multiply 
its numerator by the quotient. Or, as in the second ex- 
ample. 



|'tt=«'» 



l»».i=«|,4l,4l 



. 3 ,8 J 



SUMS FOR EXERCISE. 

1. Reduce {• and -}-§ to their least common denominator. 
Ans. Both 9 and 16 can he divided by 3 ; 

and make the quotients 3 and 5. Both 
termsof%%6^i%. Both terms of ^y^Z 
= f f . The answers are JJ and J|. 

2. Reduce |, f» { to their least common denominator. 
Ans. 6 and 9 make the quotients 2 

and 3 ; and their common multiple is 
18. 18 and 8 make the quotients 9 and 
4 ; and their common multiple is 73. 

Both terms ^ | X 3 and 4 = ^f, 
Both terms €fiy,2 and ^=^ii^. Both 
terms o/" { X 9 = 4|. Ther^ore the 
answer is 

3. Reduce 1}, ||, and f^ to thet^ lewt common deno- 
minator. » J7* See note p. 174. Ans. |1}|, «^, J^j, 

4. Reduce |, f, y^j, and -^^ to their least common deno- 
'^^'^^^' Ans. J^\, ^, ^, -^V 

6. Reduce f , A, and JJ. Ans. |J}, yVu. !«. 

6. Reduce {, /y, and ^. Ans. 4|;, ?|}, 4J{. 

7. Reduce J. J|, }, and ^. Ans. Uf, AV» iJf » AV 

8. Reduce A, A, and Jj. Ans. VVV» i%. itt- 
. Reduce A. H. anc?A. Ans. tVA» tWc» tVVV 
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ADIHTION AND SUBTRACTION OP VULGAR FRAC- 
TIONS. 



RVLI. 

Reduce the fraetioiift la their loweM tenns, aiid bringr them 
to a common denominator; and then a4d or subtract their 
numerators as before. ' 

APPLICATION. 

1. A liADT bought at one time 3^ yds. of cloth, and at 
ttiother, 3} yds. How many yds. did she buy in all 1 

Ans. 6^ yds. 

3. A man bought j of a dozen of eggs at one time, and 
f of a dozen at another time. How many dozen did he 
buy? Ans. 1^ doz. 

3. A gentleman divided a dollar among his 3 sons, by 
giving f of it to the first, ^ of it to the second, and the 
test of it to the third. What part of a dollar did he give 
the third son 1 Ans. -p^of^ dollar. 

4. A man bought eoffee at four times, as follows: 
111 lbs.; 7|lbs.; 9| lbs.; 13flbs. How many pounds in 
alii ♦ Ans. 41 J^ lbs. 

5. A merchant bought a piece of cloth containing 43 yds., 
and sold at one time 4| yds., and at another time 7j^yds. 
How many yards had he left ? Ans. 30f| yds. 

6. Bought 14f of a hundred of sugar, and sold 9f of it. 
How much remains ? Ans. S^^C. 

7. A man gave f of his property to one son, J of it to 
another, and the rest to his daughter. What was the 
daughter's share I Ans. ^« 
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8. A cleigyman was asked how old he was, smd relied 
that he was 25^ years old when he began to preach, and 
that he had preached IQj^^ years. How old was he at the 
time of the inquiry ? Ans. 44 f| ypars. 

9.. A merchant purchased a quantity of sugar, and sold 
f^ of it to one man, and ^^ of it to another. What pa^ of, 
it was sold ? Ans. ^|$. 

10. A man sells -^ of a lot of land to one man, and f of 
it to another. What part does he sdl ? Ans. |f* 

11. There is a ccmimon pasture, of which one man v4hs 
■^ ; a second, ^ ;< and a third, ^, What part of the pas- 
ture is owned by the three % Ans. ||. 

13. If one man owns ^^ of a ship, and another ^ of it, 
what is the difference of their shares 1 Ans. yffr. 

13. There is a sum of money, of which A owns ^, B 
owns I, and C owns the rest. What part of the sum does 
C ownl Ans. ^. 

14. Thei^ is a pole standings so that | of it is in thd 
mud, ^ of it in the water, and the rest out of the water. 
What part of it is out of the iiraterl Ans. J4* 

15. A man who was to do a piece of Work in 3 days did 
f of it the first day, and | of it the second. How much 
was to be done on the third day ? Ans. y^. 

16. Suppose I have | of a ship that is WOTth £1500, and 
that I buy another person's share of her, which is y^. 
What part of her will belong to me then ; and what is it 
worth! . Ans. JS1031, 5s. 

17. Suppose that I have { of a ship which is worth JS900, 
and that I sell ^ of her. What part of her have I left ; 
and what is it worth t Ans. dSl87, 10s. 

18. What is the sum of ^+i +§ t Ans. 3 J. 
•19. What is the diffei^ce between 3} and 2|| ? Ans. {^ 
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S3. A man das J of a ship, and his son has ^ of her. 
How much do fhey both own? Ans. || of her. 

33. A person who owns { of a house sells } of it. How 
much has he leftl Ans. ^ of it. 

34. Reduce 3, 5, J, f to a common denominator, and tell 
their smn« Ans. fj, ^, ft, A* 

3$. Reduce |, {, 6, f to A common denominator, and tell 
their sum. Ans. fj, ^ W, f}. 

36. What improper fraction will express the amount of 
,iV,A,6,|,andt1 Ans.Wf- 

37. What improper fraction will express the amount of 
A.A,9.i» Ans.i|/^. 

38. What impr<^r fraction will express ihe amount of 
tVA,^? Ans.VA^. 

d9. What improper fraction will express the amount of 

. 30. Wliat is the •iimofi+ { + ;+}+ |t AiM.3i^ 
31. Fiom|+},take^+f Ans. If 

39. Find the sum of 1+1+ A+4t Ans. I^yft. 
38. Add ^ iVV. « «nd If. Ans. 8HJ|. 
34. From jj take §}. Am. tir- 
36 From Sf} take 1}$. Ans. l^ 

37. 3J+4A+8A+ 14^-30,%, 

38. H+}J+JJ + Tft=2^. 



d by Google 



MULTIPLICATION OF »ACTI0N8« 179 



MULTIPLICAtlON OF FRACTIONS; 

OR, 

FRACTIONS OF FRACTIONS. 



BSEfiCISES FOB THOSE WBO HAVE NOT STUDIED BSEKTiL 
ARITHMETIC. 

1. What if I of 2 apples! | of 2 pieces of an applet } of 
^ of ao apple 1 

2. What is i of 25? ^offfl 

3. What is I of }f! f of |i llf times ff 1 

4. Whatisjof^? fof^J 2f times A^! 

5. What is i of ^1 |of|fl Utimes^! 

6. Whatis^oflfl JofJ^fl 2^timesf|1 

7. Whatis^offl? }offf? 1^ times f|! 

8. What is I of fjl foffjl ioff|7 

9. Whatisjofjjt ioiiV loffgl 

10. How can you divide i an apple into 2 parts 1 Ans. ChU 
lAe Ao/f into 2 {Meces. 

11. What would those pieces be called 1 Ans. (Quarters, ot 
fourths. 

12. Then what is the i of a i? 

13. If an apple were cut into thirds, and each of diofle thhil 
into two pieces, what would those pieces be called? 

14. If each of those tlurds were cut into three pieces, whal 
would those pieces be called ?' Then what is i of | ! 

16. If each of those thirds were cut into 4 pieces, whftt would 
those pieces be called? Then what is ^ of i ? 

16. If each of those thirds were cat into 5 pieeei» what w«ml4 
those pieces be called? 
. 17. Whatisiofi? iofi? iofi? }ofi? 
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18. 


Ifeachof^Mrere 


cut into 2 


equal parte, what would thoae 


pieces 


be called 1 . What is J of J 1 




19. 


What if they were cut into 3 equal parts 1 What, if into 


41 51 61 81 








20. 


Whatisiof J1 


iof J1 


tofit JofJI 


i«lV 


Jof^ 


1 








21. 


What parts are ihade 1>7 cutting fifths into 2 pieces 1 Into 


31 Into 51 Into 71 


Into 101 






22. 


Whatisjof J1 


iofjl 


JofJI lofjt 


AofJI 


23. 


What is i of ^.1 


* of |1 


^ofjt |ofJ» 


lof^t 


fofjl |ofi1 iofJ^I *of 


J1 Jofjt iofi? 


i«f4» 


iofj 


1 








-24. 


What is J of J1 


J of |1 


Ana. S times y*j&c. 




25. 


WhatisiofJI 


f of 11. 


iofit 




26. 


Whatis Joif »1 


ioffi 


*offJ 




27. 


Whatisjof |1 


Jof^l 


4 of It 




28. 


Whatis^of^l 


lofll 


? of *1 




29. 


Whatisiof.JI 


5 of |1 


*oflf1 




30. 


What is i of i1 


Jof J1 


1 j times \t 




31. 


What is J of J1 


4ofii 


4 of |1 




32. 


Whatisjof J1 


lof^l 


1^ times}! 




33. 


Whatis » ofjl 


iofjl 


1| times ^1 





INDUCTIVE EXERCISES FOR THE SLATE. 

1. If 3 men give for their board -*/ of a dollar a day, 
what does 1 of them give 1 And what would 7 men give 
at that rate 1 Ans. One man would give i of -^ of a dollar ^ 
which is i (f a dollar ; and 7 men would give seven times 
\ofa dollar, which is ^ of a dollar, or $3| = $3^. 

2. If 4 sheep are worth $33yt» what is the worth of 
7 sheep at that rate? [See page 91.] Ans. $56^. 

3. If 7 barrels of flour cost $53 1, what will 11 barrels 
cost at that rate?. - Ans. $83 J. 
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4. If 3 apples coeit -j^ of a shilling, what is the cost of 
1 apple 1 

As we cannot divide the numerator by 3, without a la- 
mainder, we multiply both terms, so as to make the namer- 
ator a multiple of 3. If we multiply both terms by the 
number which is to be the divisor, it is certain that the new 
numerator can be divided back by that number. 

JT/h^."*"'""' I *-«"'»•'»'-* 

That this method of performing the sum is correct, it will, 
appear by giving the answer in another form. If the thing 
be divided into 13 equ^ parts, and then each of those parts 
into ihreef there would be 36 parts in all. Therefore, |. <f 
T^M^, andJof^MS times ^ whiehss^^. 

6. What is \ of ^? Ans. ^f^ 

6. What is I of ^ 1 Ans. yf^. 

7. What is ^ of ^? Ans. ^ 

8. What is 3^ of ^ t Ans. ^^. 

9. What is ^ of }f ! Ans. ^. 

10. Wliat is tV of a ' -^8- m' 

11. What is i of ,^5 1 . Ans. yj^ 

12. What is ^ of ^ t Ans. ^. 
As in this method of operating, we multiply the nnm^ 

rator by a number, and then immediately divide the product 
by the tame number; we may, omit that part of the pro- 
ceeding as useless. Hence, we come to the conclusion, that 
to multiply one fraction by another, we have only to mul^ 
ply, the two denominators together, and it is done. Perform 
the following examples in this manner, v- 

13. What is } of ^y? Ans. J rf A«^r. | JxA*»A- 

14. Whatis i of ^4? Ans. ^V 

15. What is iV of A^ ^'^ ifv 

16. What is ^ of j^^ ^^* vir 
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17. WhatiaAo^if) 

From this sum it appears, that besides multipljiiig thB 
denominators together for a new denominator, we also mul- 
tiply the numerators together for a new numerator. Per- 
fbfm the foltowing in this manner. 

18. What is} of }l Ans.|t. 

19. What is } of ^1 A^. ^. 

30. WhfU is W of 5i 1 Abs. tf }. 

31. What ia A <'f A' Ans. -J^ 



DEFINITIONS. 

1. To multiply one number by another, is to find the 
number that is formed from the multiplicand, in the same 
manner that the multiplier is formed from units. 

3. Tims, to multiply by 2, is to make the multiplicand, 
3 times as large ; to multiply by ^, is to make the multipli- 
cand one half as large. 

3. Hence, to multiply by a fraction, is to take out of the 
multiplicand such a part of it as is denoted by the multi- 
plying fraction. 

4. When both the multiplier and the multiplicand aie 
fractioiia, the operation is called muUiplying a fraction by 
a fraction. 

Rule. 

Multiply the nameratora together for a new numfflrator, 
and &c 4«ttoitLii^torfi together for a new denominator. 

NbtC't^ the numerator of the mdtiplipaiid faa he 
diTidtid \>j the denominator of the. mnUipUer, it is prefer- 
ftble to do 80, and then to multiply that quqtient by the 
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immer^or of the multiplier. The numher thos ohtaiifed, 
will become the new numerator, which muat be put orer 
the denominator of the multiplicand for the answer. 

When both the miiltij^ier and the multiplicand are mixed 
numbers, they must first be changed to improper fractions. 
But if only one of them is a mixed number, and the inte- 
gers consist of several figures, it is generally best to let it 
remain so, and do it by page 89 or 97. 



APPLICATION OF THE BULE. 

I. Multiply I by f . [as in last page.] Ans. J^ = ^. 

3. Multiply yV by yV« ^^- A* 

3. Multiply 3? by 4}^. Ans. 14iff. 

4. Multiply 4724 by -jl-. \ Ans. 171JJ. 
6. Multiply 87^ by 4JJ. Ans. 371}Jt- 

6. Multiply JJJ by A- Ans. ^«^, 

7. Multiply 1J4J by 94^. Ans. 130UJ|. 

8. How much is J of * of |, added to } of 4 of H 

Ans. ^ 

9. How much is ^ of ^^ — ^f °^ -is • Ans. yfy. 

10. How much is | muHiplied by f of iji ? Ans. ^f. 

II. What is the product of J, f, and 4y*y 1 Ans. Jj^. 
13. How much is ? of J of -f J 1 Ans. fy. 

13. It 7 lbs. of sugar cost ^ of a dollar, what is the cosi 
of 1 lb.1 And of 3 lbs. at the same rate ? 

Ans. if^if, — and ^ of a dollar. 

14. A man traveled 464 1[ miles in 8 days. How far did 
he travel in 1 dayl And how far would he travel in 
15 days at the same rate ? 

Aiis. In one day, 58 j^ miles; and in 15 days, 871} miles. 

15. If 9 lbs. of rice cost ^ of a dollar, what is the cost 
of llb.t-.Tind of 15 lbs.? Ans. ^,— and 4 of a dollar. 
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16. If 8 lbs. of coffee cost |$ of a dollar, what is th« 
eo8t of 1 lb.?-^aiid of 17 lbs.? 

Ads. j^|^,-*-and 3|-}) of a dollar. 

17. If 3 lbs. of tea cost 4^ of a dollar, what is the cost 
of 1 Ib.l^and of 19 lbs.1 Ans. $lf i,.-aiid $28/,. 

18. If 15 barrels of flour cost $110j, what would 6 
barrels cost 1 [6 barrels will cost r^^ of it.] Ans. $44^. ~ 

19. If 1 lb. of sugar cost fV ^^ * dollar, what will 
Hi} lbs. cost? Ans. SlyVV 

do. If 1 lb. of tea coete || of a dollar^ what is the cost 
of 9Jlb8.? Ans. $7H§. 

SI. If 5 barrels of flour cost f 25 j, what would 13 barrels 
cost? Ans. tGSsi' 

82. If 1 cwt. 2 qrs. 8 lbs. of sugar cost $12^9 what is 
the cost of 3 cwt 1 qr. 16 lbs*? [See p. 133.] Ans. $27{. 

S3. If 7 yds. 1 qr. 2 n. of calico cost #1^\, what is the 
cost of 3 qrs. 1 n.? Ans. 9i^^, or .14|$. 

Cancblino. 
In multiplication of fractions it is yery often convenient 
to employ the method of canceling. 

BoLi. — ^If there are two equal numbers, one in the nu- 
merator and one in the denomln'ator, cross them out, and omit 
them in the operation. Also, if the same factor is found in 
both a numerator and a denominator, divide them by that 
fiictor, and suostitute the quotients for the original number. 

24. What is f of I of f. 

Ans. Ckneel the 58 ; divide 4 and Shy 4; * 1 I 

and divide 3 and 9 by 3. J%en piultiply- ^X^X^ 1 

ing the numbers that are not crossed^ we pxfix$ 3 
have i for the answer* / 3 2 

S5. How much is f of J of | of ^^ ' Ans. |J. 

26. What is i of f of J of j of j? Ans. \. 

S7. What is ^ of J of J of |1 Ans. J. 
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«S. What U the prodikjt af f, f , 4, |, ft Ans. yfy. 

29. What is the product of f of f of JL t Ana. y^ 

30. What is the product of ^ of ;i of H I A|». fj. ' 

31. How much is ^ of Jf of ift t AnB« jfy. 

32. How much is ^ of | of } of ^ of 5^? Ans. -j^. 
If either of the muMpHers is a whole number, it maj be 

called so many ones. Thus, 6 = f . 

33. How much is 8 times | of } of 5 f Ans. 31. 

34. Multiply 9 by | of 5- Ans. 8^ 

35. MidUply f of 5 by I of $ of 4J. Ans. 3^. 
M. What is ^ product of |, ^^ 6, and |4 1 Ans. 1^. 
37. Multiply 9, f f, 2. Ans. 3^^. 

RcDucTioir OF YuLOAE Fractumto to DEiwMurATS Frao- 

TIOH8. 

i. What is } of 3 shillings ! Ans. js. 

3. Reduce and divide 3 shillingrs into 6 equal parts. 

Ans. 3s. =:36d. and j^ of 36d. s=6d. 

3. Express, in a fra6tionad form, th« diTinon of 6 lbs. 
of sugar into 8 equal parts. Ans. | lb. 

4. Divide 6 lbs. into 8 equal parte, and tell how many 
ounces would be in each part. Ans. 12 oz. 

5. Express, in a fractional form, ^e division of 3 days 
into 10 equal.parte. Ans. ^ day. 

6. If 3. days be divided inio 10 equal parts, kow mudb 
time would be in each part ! Ans. 7 h. 12 m« 

7. Express, in a fractional form« the division of 3£^ int* 
8 equal parts. Ans. i£. 

8. If 3;^. be divided into 8 equal parts, how mucli 
money would be in each part % Ans. 7s. 6d» 

From what was shown on pages 80 sod 81^ It b evidMl^ 
that the fraction { of a pound, may be obtained either by 
dividing 3£. into 8 equal parts, or by dividing 1 intp 
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8 equal parts, and taking 3 of those parts ; that is, } of \JB, 
is equal to | of 3J@. ; because, to express the divi«on of 3JS» 
by 8, we write |jS. But we have just found that I of 
$£, s=^ 7s. 6d. Therefore, | of l£, must also equal 7s. 6d. 
Id the same mamier, } of a ewt. must equal | of 7 cwt. 

9. How much is in ^ of a cwt. ? 

Ans. J^cwt. =r J of 7 cwt. which = 3 qrs. 3 lb* 1 } oz. 

10. How much is in f of a jrard ? Ans. 3 qrs. 1^ n. 

11. How much is in f of a shilling? Ans. 9d. 2| qrs. 

12. How much is in || of a lb. Troy 1 Ans. 9 oz. 

13. How much is in y^ of a day ? 

Ans. 16 h. 36 m. 56/if b. 

14. How much is in }f } of a lb. apqtheeary 1 

Ans. 2 oz. 3 grs. 

15. How much is in y\% of a cwt. ?• Ans. 12 lb. 5 oz. 

16. How much is in -^ of a day 1 Ana. 13 h. 30 m. 

17. How much is | «f a pound Troy 1 

Ans. 9oz. 12dwt. 

13. What is equal to y^ o^ & ^^7 ^ 

Ans. 12 h. 55 m. 23 ^^ sec 
19. Reduce f*^\ of a ton to its proper quantity. 

Ans. 3 cwt, I qr. 18 lb. 12 oz. 8;ff dr. 

SO. Reduee 4 of a mile to its proper quantity. 

^ ' Ans. 189 rods. 4 yds. 2 ft. If in. 

31. Add together | of pound and | of a sltillitfg. 
^{■slls-ld.liqrs. Js. « 4d. « qrs. Ans. lls.5d.3fqre. 

23. Add together J of a week, J of a day, and } of an 
konr. Ads. 2 days, 2 h. 12 m. 

93. Add together ^ ewt f of a qr. and ^ of a pound. 

Ans. 1 qr, 13Ib. 13 oz. Ij^ dr. 

!M. What is the sum of } of a lb. Troy, | of an ounce, 
«nd T^. of a pwuiyweight ? Ans. 5 oz. 8 dwt. 1 1^ grs. 

25. What is tlie sum of ? of ^615 ; JB3? ; J of f of J of 
^ iC. ; and I of 4 of a shilling 1 Ans. £7^ 17s. 54d* 
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REDUCiriON OF FRACTIONS OP ONE DENOMINATION TO 
FRACTIONS OF ANOTHER DENOMINATION. 

Thw maybe done by multiplying or dividing the -frac- 
tions in the same manner as if they were whole numbers. 

1. What isv^ff of a dS when reduced to the fraction of a 
farthingi 

Ans. ^^jofa£ is =s ,f ^ of 20«. 

209. is 3 times ^^s, which equala 

I2d. = tjVi ff « penny, and ,% 
of I2d. is 60 times ^j\d.j which 
equaUl^d. J§Jrf. = }fJo/4^9. 

TJTT of 4 qrs. =^Jr ^ « ?»^M "'w' 
J jj qr. *= 720 fo'mes ^^ qrs, which 
equaU^4^qr. 

2. In J of a yard, what part of a quarter ? 

Ans. |x4 = ^ = |qr. 

3. Reduce ^^ o^ ^ shilling to the fraction of a farthing. 

Ans. MV'^iV* 

4. Reduce ^^ of a cwt. to the fraction of a lb. 

Ans. f Ur. 

5. Reduce ^^ of a week- to tiie fraction of an hour. 

Ans. f hour; 

6. Reduce yj^ir of a day to the fraction of a minute. 

Ans. ^ m. 

7. Reduce ^Jj-j of a mile to the fraction of a yard. 

Ans. I yd. 

8. Reduce ^m ^^ ^ 7^^ ^ ^® fraction of a day. 

Ans. iii day. 

9. Reduce ^J^ of a gallon to the fraction of a gill. 



3 ss: numerator. 
20 

60 
12 
720 
4_ 

2880 

Ans. .%¥?'•. =%V 

3XaoXl2X4 288 



Ans. 



ffgl. 



10. Reduce jT^nrr of an acre to tiie fraction of a sq. il. 

Ans. Hi ft. 
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11. Reduce f of a penny to ibe frac- 
tion of a £, 

Ans. irf a penny equals iqf -^ of a 
tkilling^ which ss ^ qf a shilUng. if^ 
€f a shilling ^^ -^ ^ -jw 9f ^ poundf which =9 y^\^£ ; 
which =B 71)^^9 the answer, 

12. Reduce 77 of a minute to the fraction of a day. 

Ans. y/jy day, 

13. Reduce -1^ of a lb. to the fraction of a cwt. 

Ans. ^ cwt. 

14. Reduce } of a nail to the fraction of a yard. 

Ans. ^ yd. 

15. Reduce -j^ of a gill to the fraction of a gallon. 

Ans. -i^y gal. 

16. Reduce -f^ of a foot to the fraction of a mUe. 

Ans. -sxirs ™ile- 

17. Reduce ^ of a grain to the fraction of a lb. 

An8.gT^lb. 

18. Reduce { of an ounce to the fraction of a C. 

Am. Ww C. 

19. Reduce f of an ox. to the fraction of a cwt. 

Ans. ^lyj cwt 

30. Reduce 4 of a sq. yd. to the fraction of an acre. 

Ans. ,yV?r acre. 

31. Reduce ) of a nail to the fraction of a yard. 

Ans. yJry^' 
33. Reduce f of a farthing to the fraction of a £. 

Ans. tjV^JB. 
.33. Reduce jl| of a gill to the fraction of a gallon. 

Ans. ^^ gallon. 
%\, Reduce ^77 of a mile to the fraction of a foot. 

Ans. |{|f ft. 
35. Reduce U of a iS to the fraction of a farthing. 

Ans. iJ^^qra. 
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DUODECIMALS. 



ll» 


3|4 S 


6 


2| 


1 




3 




1 




4 




1 




6 








6 










7 











By looking at the opposite diagram, 
it will be seen that a sur^SLce 6 inches 
long and 1 inch wide, contains 6 square 
inches ; and that if there are 7 of these 
surfaces, they all contain 7 times 6 
square inches, or 42 square inches. 
Whence we see that the area of a sur- 
face is found by multiplying the length hy the breadth. 

When thesQ dimensions are expressed in feet and inches, 
the operation is performed by duoduimais or twelfth partsj 
according to the following table. . 

1^ of a ieot as 1', or 1 prime.^ 

^ of a prime ss l'', or 1 second, whicji ^^oi-^o(ltL 
or tIt of 1 ft. 

-fj of a second = 1'", or 1 third, which «^of ^^y of 1 ft. 
or Y^ of 1 ft. &c. &c. 

A prime may stand for 1 linear inch, or 13 square inches, 
or 144 cubic inches, &c. 

From this table, it is easily seen that feet^ x primes (i^), 
produces primes i primes x primeSy produces Moofii2t(y^); 
primes X eeeonds^ produces thirds^ ivfrt) * ^^ generally, 
that the denomination of the product is always denoted by 
the sum of the in^ces* Thus "x'^^'*"'' 
. jBxttmple»- 

Multiply 6 ft. 8 in. by 5 ft. 7 in.* 

Ans. Aof A = TVi«(i¥r+Tf^) = A 
+ tI^* a o^ 6 =^f|, which with ^ = H 
«3-f.jo^ 5 times ^=s=ff = 3 + T^. 5 
times 6 ft. — 30 ft., which +3 ft.s33 ft. 
The products added together equal 37 ft. S' 
8". The ^o(9L sq. foot » 24 8«t« in., which 
wtth.the tIt "* 3^ ^* ui« 

Digitized by CjOOQIC 



efts' 

5 7* 

S 10' 8" 
33 4' 

37fU 2' 8'' 



IfiO ttTTBMBTIC. 

RULB. 

Place the multiplier imder the multiplicand, so that 
primes shall be mider primes, seconds under seconds, ice. 

Beginning on the right hand of the multiplier, multiply 
the multiplicand as in compound multiplication; taking 
care to carry one for every 12, and denoting the quantity 
set down, by as many accents as are in both the terms mul- 
tiplied. 

Then proceed in the same manner with the next right 
hand term of the multiplier, and then with the next, ^c; 
taking care to place the first number in each partial product, 
exactly under the multiplying figure. The sum of tbe par • 
iial products will be the answer. 

SUMS FOR EXERCISE. 

1. Multiply 5 ft. 3 in. by 4 ft. 6 in. 

Ans. 23 ft. r 6" = 23 sq. ft. 90 sq. in. 
3. Multiply 8 ft* 11 in. by 7 ft. 10 in. 

Ans. 69 ft. lO' 2''3=69 sq. ft. 122 sq. in. 

3. Multiply 5 ft. 10 in. by 4 ft. 7 in. 

Ans. 26 ft. 8^ 10^'»26 sq. ft. 106 sq. in. 

4. Required theconteiits of a board that measures 28 ft. 
10 in, long, and 3 ft. 6 in. wide. Ans. 98 sq. ft. 74 sq. in. 

6. A floor is/ 79 ft. 8 in. by 8 ft. 11 in. How many 
• square feet are there in it? Ans. 710 sq. ft. 63 sq. in. 

6. What is the area of a lot 82 ft. 6 in. by 13 ft. 3 in. t 

Ans. 1098 sq. ft. 18 sq. in. 

7. How many solid feet in a load of wood 8 ft. 4 hi. 
long, 2 ft. 6 in. high, and 3. ft. 3 in. wide ? 

97* Multiply the length by the breadth, and the product 
by the thickness. Ans. 67 ft. 8^ 6". 

8. How many solid feet are there in a stick of timber 
70 ft. long, 1 ft. 3 in. thick, and 1 ft. 6 in. wide t 

Ans. 131 ft. S's 131 sol. ft. 433 in. 

9. How many solid ft. in a pile of wood 6 ft. 7 in. long, 
3 ft. 6 in. high, and 3 ft. 8 in. wide t 

Ans* 82 sol. ft. 830 tol. in* 
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CONVERSION OF TERMS. 



EXERCISES FOR THOSE WHO HATE NOT STUDIED MENTAL 
ARITHMETIC. 

1. A MAir divided some money among 4 paupers, giving each 
of them 4 cents. What part of the whole money did he give to 
each ? Of how much money is 4 cents, the ^ 1 

2. A teacher divided a hunch of quills among ten pupils, 
giving each of them 3. What part of th^ whole biiiich did he 
give to each ? Of what number is 3 the ^ 1 Ans* 3 is the <^ 
of 10 times 3, which b 30 1 

8. Of what number is 2 the 1 1 ^'i ^1 

4. Of what number is4the|? y1 ^t 

6. Of what number is 5 the i 1 ^ ? | ? 

6. Of what number is 7 the j 1 |1 Jl 

7. Of what number is 9 the 4*? t' i- 

8. Of what number is i the half 1 Third I Fourth ? Fifth 1 
Sixth 1 Seventh 1 Eighth 1 Ninth 1 

9. Of what isithe Jl jl il ^^t j^T jt |1 i' 

10. Of what is f the il fl |? ^1 
U. Ofwhatisjthejt Jl jl -jVt 

12. Ofwhatisf thell i'i i'i \^ 

13. Ofwhatis^their |t j? ^V? 

14. Of what is 4S the il il ^t j? 

15. If 9 is 7 of some number, what is that munber ? Ana. ^ 
dii I of BOW number, the J of 9, which is 3, must he the ^ of 
thai number. And S %$ the i ^ 6 time» ^wkidkia l^ 
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16. If 6 IB I of some number, what is that number t 

17. Of what number is 6 the ^ 1 j\l 

18. Of what number is 4 the fl f ? 

19. Ofwhatnumberis lOtbfi ^7 ll 

26. Of what number is 2 the 1 1 Ans. If 2 is i of some 
number, the i of 2, which is ^, is i of that number. And I is 
iofAtimes^jU^iehis^fOr^'i 

21. Of whatnumberisathe^l I? f! 

22. Of what number is 5 the f? ^1 ^ ? 

23. Of what number is 9 the I ! |l ^Vt 



INDUCTIVE EXERCISES FOR THE SLATE. 

1. A CHitD that was 6 years of age was told that his 
age was \ of his father's. What was his father's age % 

Ans. Ab the father's age was | of itself, and the son's 
age was only j of it, the father must have been 
8 times as eld as the son ; which is 48 years. 

2. K 25 is the -^ of a certain nuxQber, what is that 
number 1 Ans. 14 times 25, which = 350. 

3. Jf a man,, bf giving away 47 apples, gives ^ of what 
he has, how many has he % Ans. 423. 

4. Of what number is 36 the ^H Ans. 432. 
6. A man who owns ^ of a certain ship, values his share 

of her at $8375. \yhat is the worth of the whole ship at 
that rate? Ans. $41875. 

6. A told B that he was 18 years old. Then, replied B, 
your age is f of mine* How old was B ? 

Ans. If 18 years was f of B's age, then ^ of 18 years, 
which is 9 years, must be \ of his age ; and, of 
course, 7 times 9 years, which is 63 years, is his 
age. 
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7. If IG is I of some number, what is that number? 

Ans. 36. 

8. If 21 is ^ of some number, what is that number? 

Ans. 30. 

9. Of what number is 28 ^e ^ ? Ans. 77. 

10. Of what number is 56 the y«y ? Ans. 105. 

1 1 . Of what number is 38 the ^J ? Ans. 40. 
13. Of what number is 45 the ^ ? Ans. 100. 

13. Of what number is 108 the ^f ? Ans. , 315. 

14. Of what number is 231 the ^\? Ans. 1200. 

15. A teacher once said that f of his school were study- 
ing arithmetic. It was found that, he had 27 arithmeticians. 
Of how many did his school consist? 

Aps. If ^ of his school was 27, the \ of his school 
was k of 27. But if J[ of the school was i of 27, 
I of it, or the whole school, must be 7 times ^ of 27, 
which is J of 27. 

Principle. — ^From the last answer, it appears that if the 
arithmeticians were ^ of the school, then the school was equal 
to ^ of the arithmeticians ; and that the answer is found by 
merely inverting" the terms of the fraction. So, also, if one 
number is ^ of another, the last number is f of the first. 

16. If a cargo is worth f of the ship which carries it, 
what part of the cargo is the ship worth ? Ans. f . 

17. If 16 is ^ of some number, what is that number? 

Ans. The number is y- of 16, which = 44. 

18. If 96 is ^ of some number, what is that number ? 

Ans. 180. 

19. If 144 is II of some number, what is that number ? 

Ans. 276. 

20. If 351 is fj of some number, what is that number ? 

Ans. 450. 

21. If 594 is J} of some number, what is that number ? 

Ans. 738U 
17 ^ 
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DEFINITION 

A conTerrion of terms is nnde by supposing tliat the stitte- 
meBt is the atmoer of some proposition ; and that we use that 
answer to discover what diat proposition was. 

Rdlb. 
Firsts Consider the number by which the supposed 
answer was obtained from the required number, as a ntuA 
iipiying fraction. 

Second^ Invert the terms of the multiplying fraction, and 
then proeeed as in multiplication of fractions. 

NoTB.— Jf the supposed answer was obtained by multi- 
plying by an integer, that integer may be considered as a 
Action, with 1 as its denominator. Thus, if it was 7 times 
some humber, it was f of that number. 



AFPUCATION OF THE RULE. 

1. Iv I of a yard cost 5 dollars, will 1 yard cost? 

lyordu^cM/f ^f5., dec. Ans. $7i» 

2. If ) of a yard cost 31 dollars, what will 1 yard CMtl 

Ans. »4H. 

3. K ^ of a barrel of flour cost 3| dollars, what will 
1 barrel cost ? -Ans, $7^. 

4. If ^ of a ton of coal cost 3} dollars, what is the cost 
of a ton? Ans. $10{}. 

6. If 2| yards of calico is worth ^ of a dollar, what is 
1 yard worth ? Ans. $^. 

6. If 3^ pounds of raisins cost tV ^ ^ dollar, what is the 
Qostofllb,? 7ilbs.1 , Ans. f^and ff|. 

7. If I of a pound of raisins cost | of a shilling, what is 
the cost of 1 lb.1 6,V^^*^ ^b. If} e., and dyfr s- 
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Ans. 


167fS. 



CONVKKSIOXf or TERMS. lift 

8. If 18} lbs. of Iwtter cost $3}, what is the eost of 1 Ih.l 
le^lhs. Am. $iK,and$3f}JJ. 

9. K j of « pound of sugar cost ^ of a dollar, what will 
3}lb6. eosti 

Id. 89 is 1^ of what number 1 

11. _»«_ i9 |» of what number? 

12. 1} is -^ of what number ? 

13. Ofwhat number is 41^ the ^1 

14. Of what number is 308| the || ? 

15. 107 is 1^^ of what number? 

16. 496^^ is JJ of what number? Ans. 670fJ|5. 

17. 195^ is the ^^ of what number? Ans. 1584}i{. 

18. A person, after spending ^, |;, and i of his mo^ey^ 
had 130 dollars left. How niuch had he at first? 

Ans. $600. 
. 19. In a certain school, i of the scholars belong to the 
Hist class, ^ of them to the second, i of them to the third, 
and the rest of them to the fourth. What part of them be- 
longed to the fourth ? And supposing there are five scholars 
in the fourth, how many are there in the whole school ? 

Ans. 56. 

30. Of a certain sum of money, A had J, B J, C J, and 
D $26. What part had D ; and how much was the whole 
sum? 

Ans. D had ^ of the whole ; and the whole was $120. 

21. Jane and Amelia had each a certain sum of money. 
Jane spends ^ of hers during the first year, and Amelia 
spends f of hers in the same time. They then find that 
Jane has 400 dollars more on hand than Amelia. What 
was the sum that. each had at first? * Ans. $900. 

22. There are two numbers whose difference is 40b 
One numbfar is | of thQ other. What are the numbers ? 

Ans. 200, and 240. 
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23. What nmnber is that, a sixth part of .which exceeds 
an eighth part of it by 20 1 Ans. 480. 

. 24. Divide 2000 dollars into two parts, of which the 
less shall be j of the greater. Ans. 1125, and 875. 

25. What sum of money is that whose i, i, j, added 
together, amount to 94 dollars ? Ans. $120. 



DIVISION BY VULGAR FRACTIONS. 



EJKJICISES FOE TIJOSE WHO HAVE NOT STUDIED MENTAL 
ARITHMETIC. 

1. How many Y Me there in 2 1 31 6? 61 Hi 75 1 

2. How many 3^ are there in 21 41 4il 5| 1 7| 1 8| ? 

3. How many J are there in i 1 3|l'7|l 9| 1 lOj 1 

4. How many times | are there in 4, or y? In ej or y t 
In3|,orVl In4|,orV*1 

6. How many times I are there in 3, or ^^ 1 2|, or f 1 4f , 
ory? 5i,orV? 

6. "How many times f are there in 3y 1 Ans. 3^ equals V 5 
therefore, the question is, how many times art there f in V • 
Eight times, 

7. How many times are there f in 3 j^ 1 41 .5^ ? 61 S^ 1 

8. How many times are 4 contained in3|l 4^1 61 7^1 

9. How many times are f contained in 1^ 1 3| 1 5 1 6J-T 

10. How many times are ^ contained in 2f 1 3f 1 4^1 
7|1 7|1 8fl 

11. How many times 8 apples in 4 apples 1 Then how many 
times 3 fifths in four fifths 1 How many times ^ in ^ 1 finfl 

Digitized by CjOOQIC 



DIVISION BY YULOAR FRACTIONS. 197 

13. How many tixQM I in 4l In 1}T 8f? ^^ 7|1 

13. Him manj times fin fl |1 11 Ifl 6? 

14. How many I in il U 1 l|l 21 2jl 3jl 

15. How many I in 3 1 11 2| 1 3|l 61 6|1 

16. How many times lin^l In|l ift il 21 2{1 

The pupil should be told th&t we cannot divide one kind of 
things by another kind of things. Thus, we cannot say, how 
many times 3 applea in 12 pears / nor 2 cents in 3 marbles. 
Neither can we say, how many times 2 thirds in 3 fourths ; nor 
how many times 4 fifths in 20 fourths; but we must bring them 
to the same name ; that is, we must first reduce them to a com- 
mon denominator. 

17. How many times -^^ are ttiere in f 1 Ans. } are equal 
toW^ I%erefore,4ie fuestion m. Htm many times yk in 7} t^ 
Six times, 

18. How many I mfl Inji fl -fjl i^l fj-l fjl 
10. How many times f are contained in' 1^ f In y^ 1 -fj% 

«t Ml u^ u^ 

20. How many times are | contained in yV 1 In tV 1 ^7 1 

Hi U? iV 

21. How many^timesf inyVl In^l ^\l /^r^ If? 

22. How many times -^ are tiiere in 1 1 In 1 1 f 1 ; 1 

23. How many times ^ are there in|l |l |1 jl -f^t 

24. How many times ^ in fV 1 In J^ •- In T^*y 1 In J| 1 

25. How many times j in tV? ii? Iff? i^? H? H? 

26. How many times J^ in V ? 1 J in V 1 If in 3|1 

27. How many times } in ^ 1 l| in 4| 1 In 5i 1 7| 1 

28. How many times § in 4| 1 l4in4|1 ijl 2|l 3|l 

29. How many times 1 1 in li 1 2| 1 4f 1 5| 1 6 j 1 

80. How many times 2^ in 6| 1 3 j 1 1^ ] 5| 1 4f 1 

31. How many times 3j in li 1 2j 1 4$ 1 | 1 f 1 J 1 ' 
17* 
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32. How many times is -J- contained ui } 1 Ans. I equals 
•^7 ; caid i equala t\* -^ » e^niained in ^g one and a half 
times, 

33. 'How many times is \ contained in i 1 23 1 
■ 34. How many times is, I contained in } 1 l^ ^ 

36. How many times is f contained in 1 1 2^ 1 

36. How many times is. I, contained in s 1 if 1 

37. How many times is ^ contained in if 1 3s 1 



INDUCTIVE EXERCISES FOE THE SIATE. 

1. iFrl penknife cost | of a dollar, how many penknives 
can be bought for 4 dollars ? 

Ans. In examples of this kind, we must apply the 
prijoeiple that was adopted on page 14Q ; that is, we must 
change 4 dollars to ffths of a dollar. Thus, 4 dollars = ^ 
of a dollar, TherefoKt we can buy as many penknives as 
there are f of a dollar in ^- of a dollar. The answer is 10. 

2. How many times is § contained in 6 ? 

3. How many times is j contained in 6 1 

4. H6w many times is 4 contained iir 8 ? 

5. How many times is | contained in 141 Ans. 23f. 

6. How many times is ^^^ contained in 181 Ans. 25 f. 

7. How many times is 1| contained in 41 1 Ans. 22J, 

8. How many times is 23 contained in 37 1 Ans. 131, 

9. How many times is 4^ contained in 22^ ? Ans. 4||» 

10. How many times is 8 J coatained in 7} 1 Ans. f f . 

11. How many times is i contained in 11^ 

Any. Id tliis sum, we must bring the fractions to a 
common denominator. J=f^; and ^^ is contained in\^ 
one and two-ninths times, |^^^9^fi=is. 
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Ans. l^* 
Ans. I|. 
Ans. 3i\. 
Ans. 5 A. 



12. How many timefs U § contained in ^p 

13. How many times is 4 contained in {-f ? 

14. How many times is $ contained in 1? ? 

15. How many times is 4 contained in 4^ 1 

16. How many times is y% contained iii 2J? Ans. 6 J J. 

17. How many times is IJ contained in 4J? Ans. 2?|. 

It may be well now to see the manner in which the fore- 
goingr sums have been performed. Suppose we wish to know 
how many limes ^ are con- 
tained in J. We first bring 
them to a common denominator, 
which is 160; and then say 
-ff^ are contained in jJJ, 5|J 
times. Now, by examining the operation, it will be seen 
fliat we do not use the common denominator at all. We 
may therefore save ourselves the trouble of multiplying Jhe 
two denominators , and ^^. The operation will then be as 



24)140(5jJ 



nA 



120 

~2'o 



146 
-2l 



= 1M. 



JL40-=:5||. 



5|. 









in the margin. We multiply the 

numerator of the ditidend by the 

denominator of the divisor^ to oh' 

tain the new dividend, Jlnd we multiply the denominator of 

the dividend by the numerator of the di' 

tiaor^for the'new divisor. And we then 

divide by. putting dte divisor under the 

dividend. 

The j^upil may perform the following in the same man- 
ner: 

18. How many times is j contained in yf ? 

W. How many times is ^ contained in |4 ? 

SO. How many times is -^ contained in f ] ) 

21. How many times is ^^ contained in ^f 1 

22. How many times is ^ contained in || 1 Ans. |||. 



Ans. 


IK. 


Ans. 


3A. 


Ans. 


2fii. 


Ans. 


Hh 
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23. How many times is || J QOatei&ed in 4 1 Ans. f^*. 

24. How many times is |jf contained in | ! Ans. Uf • 

Bulk. 

FirMiy If the divisor and the dividend have a common 
denominator, divide the numerator of the dividend by the 
numerator of the divisor, as in whole numbers. 

Second, If either the divisor or the dividend be a whole 
number, reduce it to a fraction of the same denominator 
with the other, and then divide ^e numerator of tiie 
dividend by the mimerator ef the divisor. 

Third, When the divisor and ^e dividend have not a 
common denominator, multiply the numerator of the divi- 
dend by the denominator of the divisor for a new nume- 
rator ; and multiply the denominator of the dividend by the 
numerator of the divisor for a new denominator. 



AFFLICATIOK OF THE fiUI£. 

1. If 1 bushel of potatoes cost J of a dollar, how many 
bushels will cost J of a dollar ? 

2. If 1 bushel of apples cost ^ of a dpllar, how many 
bushels can be bought for 2k dollare ? 

3. If one yard of calico cost ^ of a dollar, how many 
yards can be bought for 3| dollars 1 

4. At i of a dollar a yard, how many yards can be 
bought for J of a dollar? 

5.. At 1| of a dollar a pound, how much tea can be 
bought for $15? Ans. d| Ibsu 

6. At i of a dollar a pound, how much sugar can be 
bought for 3f dollars ? Ans. 30|lbs. 

7. At ^ of a dollar a bushel, how many bushels of 
apples can be bought for 61 dollars? Ans. 3Ii bush. 
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8. At 1^ of a dollar a bushel, how many bushels of com 
can be bougrht for 8^^ dollai^ ? 



= 15rV 



Ans. Jia many bt^hels^ <^c. 

9. If it takes If yard for a coat, how many coats may 
be made from 16} yards 1 Ans. 9^ coats. 

10. At 6 1 of a dollar a ton, how many tons of coal may 
be bought for 72 j\- ? Ans. ll/^^^tons.^ 

11. At 3 dollars a barrel, what part of a barrel of cider can 
be bought for f of a dollar ? [^ -r- V-.] Ans. ^» or f bbl. 

12. At $5 a yard, what part of a yard of cloth can be 
bought for -ji^ of a dollar 1 Ans. -^j^ of a yd. 

► 13. At 2 dollars a gallon, how many gallons of wine 
can be bought for 9J dollars ? Ans. 45 gals. 

14. At $10 a ton, how much hay can be bought for 
37xV dollars? Ans. sijjtons. 

15. At 8 cents a pound, how many pounds of sugar can 
be bought for 47J cents T Ans. 51,^ lbs. 

16. At $5| a barrel, what part of a barrel of flour can be 
bought for 4 of a dollar ? Ans. jfbbls. 

17. At j of a dollar a bushel, what part of a bushel can 
ran be bought for ^ of a dollar I Ans. -j^ bush. 

18. 48} -*. 4J « 11 if . 

19. 94^-M06| = |fJfJ. 

20. 47^rH-|f = 63/AV 

21. ?n-^961=^/,VTir- 

23. 865,1- ^^V = 76073, Vp 
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DECIMAL FRACTIONS. 



INDTJCTIVE EXERCISES FOR THE SLATE, 

■ 

1. In liie use of ynlgar fraedonsy there is frequently 
much loss of time, in converting the denominator <^ on* 
fraction to the denominator <^ another. On this ^account, 
there was invented another kind of fractions, called BtwM 
FtacUom^ or DetimdUm 

3» The laws of numeration gave rise to this kind of 
fractions. For, it is evident, that if beginning with 1, the 
orders above it increase by becoming ten times greater con- 
tinually, so we may use orders below it that become con- 
tinually ten times tmaUer, 

Thus, we may conceive the unit to be divided into tenths^ 
hundreds^ Ihoumnds, &c. ; so that a tenth shall contain ten 
of the hundredths, a hundredth shall contain ten of the 
ihousandtiis, &;c. And, as a figure to the /^ of units ex- 
presses ^ens, so one to the rigU- of units shall express 
tenths i as a figure in the third order on the left expresses 
hundreds,, so one in the third order oa the right expresses 
hundredths, 

3. But, as we have been accustomed to distinguish tiie 
order of units by its situation, decimal figures written to 
the right of it, would lead to some confusion, unless we 
adopted some sign to show when they commence. On this 
account, decimals are separated from the integers by a dot. 
Thus : One and five tenths is written 1.5 ; TSjoo hundred and 
four^ and four tenths, and seven hundredths, is written 
204.47; &o. 
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The papil may noMi^nvlfte the following in decimals. 

4. Three tenths and ft|ir hnndredths. Ans. .34. 

6« Two tenths, seven hundredths, and six thousandths. 

6. Tour tenths, two hundredths, and seyeu thousandths. 

7. One tentii, six hundredths, and eight ^ousandths. 

8. Five tenths, nine hundredlbs, and four thousandths. 

9. As 1 tfenth is equal to 10 huiidredtfiS, how many hun- 
dred's is 3 ten's equal to 1 — How wHtten % Ans. >30. 

10. Ji is equal to how many hundredths / » 

11. .6 is equal to how many hundredths ? 

12. .6 and .04 are equal to how many hundredths ? 

13. .4 and .07 are equal to how many hundredths 1 

14. .9 and .05 are equal to how many hundredths 1 
Thus, it seems, that .95 may be read either nine tenths 

and five hundredths, or, ninety-five hundredths* As the last 
method is the easiest of enunciation, we shall prefer that. 
In the same manner, .675 may be read 675 thousandths, 
because 6 tenths equal -^^ ; 7 hundredths equal yj{^ ; and 
these, with the j^ = ^j^. 

15. Read .654 both ways, and tell which is the best 
method. 

-^»* A» Tinrt and tAtJ^ ttAV* and the last method 
is the best. 

16. Read the following numbers both ways, and tell 
which is the best. 

.37 .676 .439 .456 

.3761 .4893 .1607 .3024 

.6030 .4700 .6006 .05 

.06 .07 .003 .004 

.050 .008 .0075 .0004 

17. Write the following numbers in the form of decimals. 
TT tA rooo nrir "nr^ Ttrir 

TTF "Air Tinnr TTin» ira" nnri" 

nri' Tinr xmnr twv im "nnnr 

tA TbTw ^ "niTT i»»f Trrr tvw 
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DEFINITION. 

Decimal Fractious^ ox Decimala, are , fractions .written 
like whole numbers, and have a dot prefixed to them,' to 
designate the value of their denominator. , 

The denominator of a decimal is s^lways either 10 or 
some ixiultiple of 10 ; aQd dt is. from the Latin word dee&n^ 
^ich signifies ten, that the fraction derives its name.. - 

The following tabic will show the numeration of 
decimals. 

4. 7 6 5 2 8 4 

-B 



M 

•S 
g 



2 2 § 



1 I 






■B -^ S •# '5 .2 

-, "S C o c! c S 

U) H ffi S ^ . K -S . 
Til* dot before the decimals is sometimes called the 
zcparat-,ix, because it separates them from the integers. 

Rules. 

Th wrt^e a decimal frariion, set down the numerator and 
put a dot before it ; taking care to make as many figures in 
the numerator as there are ciphers in the given denominator. 
If there are not figures enpugh in the numerator, j^refix 
ciphers to it, before the dot is put befpre it. 

To read a decimal fraction, call the number, and , then 
give it a denominator that, is made up of 1 and as many 
ciphers as there are figures in the fraction. . 

To change a decimal fraction to a greater denominator, see 
first how many ciphers would be annexed to the given de- 
nominator, and then annex as maiiy ciphers to the decimal. 
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When there are liphers at the right of a decimal, the 
decimal may be reduced to a swaUer denominator by 
erasing the ciphers. 





Exampks. 


-■. 


Reduce the following numbers to milUenths. 


1. .66. 


4. .378. 


7. ..07654000. 


2. .726. 


6. ,0042. 


9. .0003480. 


3. .04. - 


6. .07641. 


9. .000075000, 



ADDITION AND SUBTRACTION OF DECIMALS. 

. Rule. 

Write tenths under tenths, hundredths under hundredths, 
&c., and proceed as in whol« numbers. 



APPLlCATIOJf. 

1. 47.1235 + 6.135 + 7.98 + 4.36753 = 65.60603. 

2. 7.1532 4- 41.6 4- 37.13798+2.645321 »= 88.536501. 

3. .4767 4- .897245 + .4893 + .21769875 = 2.08094375. 

4. .37 + 14 + 6.7 + 53.8 + 119.6743 + 160 =«= 
354.5443. 

5. .36 4- 63 + 7.9 4- .4754321, 4- 1234567.8 =« 
1234639.5354321. 

6. 4 4- .5 4- .0009 4- .000009 + 90000 4^ 4.0053 = 
90008.506209. 

7. 94 4- .49 4- .06 4- .8907 4- .0987 4- .005 4- .08 » 
9^.6244. 

8. 43.001 + 100 4- .4 4" .87 4- -53217 4- .000943 = 
144.804113. 



18 
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9. 37.84 — 3.4567 = 34.3883. » 

10. .0765433 — .007654331 « .068888879. 

11. 11 — .11 « 10.89. 

13. 4331 — ,13345 = 4330.86755. 

13. 99 — .99 8= 98.01. 

14. 10000 — .000001 s 9999.999999. 

15. 5000.0005 — 4000.00044 = 1000.00006. 

16. 473.08 — 357.0005 + 37 — 136.3 == 5.7795. 

17. 8.94367 — 6.533787 + 6.00005 s= 8.410933 

18. .00009 000008 — *0000007 = .0000813. 

19. .004 — *00P8 — .00007 + 6 ■= 6.00313. 
30.' 75 — .576 — .8973 — 4.843 = 68.6838. 

. 31. 67 — 66.00009 = .99991. 

33. 43 — 43.999999 «= .000001. 



MULTIPLICATION OP DECIMALS. 



INDUCTIVE EXERCISES FOR THE SLATE. 

1. How Much is 5 times 4.14 1 

Ana. The method in which this would he done as vulgar 
&actiohs, is as follows. 4^ = |J^. And fJJ x 5 «= 
^MTTo 90|Vir* Hence it seems, we may multiply the entire 



quantity without paying any regard to the 
separatrix, if we take care to point off as 
many decimals in the answer as there are in 
the multiplicand. 

3. Here, .43 multiplied hy 5, equals 
315 hundredths, which s 3.15. The 3 is 
earned to the units. 



.14 
5 



80.70 

8766.43 
6 

43837.15 
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3. Multiply 13.5 by 6. Ans. 75.0 or 75. 

4. Multiply i:67 by 9. Ans. 15.03. 

5. Multiply 8.95 by 11. Ans. 98.45. 

6. Multiply 537.467 by 367. Ans. 197250.389. 

7. Multiply 476.895 by 27. Ans. 12876.165. 

8. Multiply 17.9832 by 71. Ans. 1276.8072. 

9. Multiply 876543 by .6. 
We know the product will be the same 

as 876543 timcas 3^. Therefore, the. pro- 
duct will have one decimal figure in it. 
Hence, when you multiply a whole number by a decimal 
fraction, multiply as with a whole number, and point off as 
many decimals as are in the multiplier. 



876543 
.5 

438^71.5 



IQ. Multiply 37864 by 23.5. 

11. Multiply 12 by 5.875. 

13. Multiply 32 by .04. 

13. Multiply 96 by .125. 

14. Multiply 596875 by 1.44. 

15. Multiply 37864 by 2.09. 

16. Multiply .3 by .5. 



Ans. 889804. 

Ans. 70.5. 

An9. 1.28. 

Ans. 12. 

Ans. 859500- 

Ans. 79135.76. 

Am. AX A^iWr- 



In this example, we multiply the numerators together for 
the answer. And the denominator we find to contain as 
many ciphers, as the denomiilators of both the multiplicand 
and the multiplier. From this, we learn that there must 
be as many decimal figures in the product as in both the 
multiplicand and the multiplier. , 1 

17. Multiply 87654.3 by .5. 

Here ^^ of ^ = ^ = ^y + tIti- 
Therefore, 5 hundredths is the i&rst figure 
on the right. ^ of 4 == fj, and the -jV 
from the ^ put with it, makes f^ s 2.1. Therefore 
1 tenth is the next figure. 



87654.3 
.5 

43827.15 
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As it will always happen that the number of decimals in 
the answer, will equal the number of decimals in the, mul- 
tiplicand and the multiplier put together ; the sums may be 
performed as though they were whole numbers, and the 
proper number of decimals pointed off afterwards. 



[ISth sum.] 


[19.] 


C200 


675.48 9 


967.584 


.2 7642 


14.5 


.236 


.0345 


3377445 


5805504 


1 38210 


2701 95e 


2903752 


110568 


675489 


1935168 
228.349824 


82926 


9794.6 90 5 


.0095 3 6490 



Rule. 

Firatj Place the multiplier under the inultiplicand, 
putting the right hand figure of the multiplier under the 
right hand figure of the mult^lieaiid, (without regard to 
the separatrix,) and then multiply as in whole numbers. 

Sefiond^ Point off in the product, as many figures for 
decimals as there are decimals in the multiplicand and the 
multiplier counted together. — ^If there are not as many 
figures in the product as there are decimals in the mukipli^ 
cand and multiplier, there must be ciphers prefixed to the 
product until there be as many. 



" APPUCATIQN OP THE RUW:. 

1. Multiply 25.238 by 12.17. Ans. 307.14646. 

2. Multiply 4602 by .075. Ans. 345.15. 
a. MuUiply .234 by .061. Ahs. .014274. 

4. Multiply 9.604 by .19. Ans. 1.82476. 

5. Multiply 4.67 by .276. Ans. 1.28892. 

6. .486547 X .348. Ans. .169318356. 

7. 89.6572 X .071. Ans. 6.3656612. 

8. 4.367418 X .00043 « .00187798974. 
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9. 1.331 X .276431 = .340286S61. 

10. .2 X 4.76 = .952. 

11. 6.7 X .002 = .0134. 

12. .004 X .006 = .000024. 

13. .76 X .492 = .37392. 

14. .0003 X .00007 = .00000002L 

15. .0000006 X 6000000 = 3.6. 

16. 42.89 X .06 = 2.5734. 

17. ,2849 X .4278 = .12188022. 



DIVISION OF DECIMALS. 



INBUCTIYE EXERCISES FOB THE SLATE. 

1. If 6 yds. of cloth cost $35.75, what is the post of 
1 yard 1 

Ans. 35.75 may be written 3S^^ which is equal to 
2^9n^i. J of -\V/ = Ut» ^hicli = 7.15. Hence it appears 
that we may divide a decimal as we divide a 5)35.75 
whole number, if we take care to put a dot tTTs 

in the answer the moment we begin to use a 1 == 

decimal in the dividend. 

"fhe pupil may now perform the following sums, always 
taking care to put a dot in the quotient immediately before 
he uses the first decimal figure in the dividend. 

2. What is one eighth of 1851.320 T Ans. 231.415. 

3. Divide 98.45 by 11. Ans. 8.95. 

4. Divide 807.599 by 13. Ans. 62.123. 

18* 
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5. Diride 1.624 by 14. Am. ATS. 

6. Divide 8,614 by 23. AW. .387. 

7. Divide 50.5846 by 135. Aw. .3747. 

8. Divide .28092 by 12. 

Ans. T^ViWr -^ by 12 =» tJ^Jit which - .03341. 
This method of performing the sun shows that there 
must be as many figures in the answer 1 2 ) . 2 80*9 S 

as there are ciphers in the denominator. .08341 

And this will not* be the case unless we I === 

put a figure in the answer for ev^ry decimal figure in the 
dividend. Therefore in sums of this kind, the moment you 
come to the dot in the dividend, put a dot in the quotient, 
and set down after it, how many times the divisor is con- 
tained by using the first decimal figure, even if the answer 
is 0. 



9. Divide .144 by 4. 

10. Divide .2996 by 7. 

11. Divide .0648 by 13. 

12. Divide .1248 by 52. 

13. Divide .2176 by 16. 

14. Divide..979776byl44. 



Ans. .036. 
Ans. .0428. 
Ans. .0054. 
Ans. .0024;. 
Ans. .0136. 
Ans. .006304. 



15. Divide 27 by €. 

Ans. 6 is contained in 27, 4 times and 3 remains. But 
3 is equal to f J ; and 1 sixth of fj = |*y.. Hence, in de- 



cimals we shall only have to annex a cipher to 
the remainder, and then call the number tenths, 
and divide as before. 



6)27 
4.6 



16. Divide 6543.2 by 5, 
Ans. 6543,2 -5- 6 = 1308.6 and y\ 
over. But -j^ = ^; and /A -5-5 



6 )6543.3 
1308.64 



y^TT* Therefore 4 will be in the hundredths place 
in the answer. 
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and y^Smr remainder, 



7. Divide 476.72 by 37. 

In this example, after we 
have divided 476.72, we find 
l\^ remainder. This, = 
•^, which, divided by 37, 
= minr* ^^ itIt remainder. 
This lilir = ril^Tri which, 
divided by 37, = y^f^^ 
This 
nrJSmr* which, di- 
vided by 37, = -nmnnr* and 
there is still a remainder. 

In this smn, there wonld 
be a remainder, if the divi- ' 

sion were continued for ever. But by going as far as we 
have, we have obtained the true answer within ^^^'^^^^ of 1. 
As such an answer is near enough for all practical pur- 
poses, we will consider the sum as performed* And so 
may our pupils, in the following sums, when they have 
have obtained five decimals. 



37 


)476,72(1^. 88432+ 
37 




106 

74 




327 
296 




312 

296 




160 
148 




120 

111 

90 

74 



Ans. .60821 + 

Ans. .00638 + 

Ans. .00365. 



1«. Divide 222 by 365. 

19. Divided by 94. 

20. Divide .1606 by 44. 

21. Divide 48 by .3. 
Ans. 48 ^ ^, which contains -^ 160 

times. Therefore when the divisor is a deci- 
mal, we must bring both dividend and divisor 
to the same denominator, and then divide as in whole num- 
bers. In such cases, there will be no decimals in l!he 
quotient, unless more ciphers are annexed afterwards. 

In the following sums, when there is not the same num- 
ber of decimals in the divisor as in the dividend, ciphers 
must be annexed to- the least, until there is as many. 

82. Divide 543,78 by 1.2. Ans. The ope^im is the 
game M 543.78 -f- 1.20 ^ 453.15. 
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S3. DiYide 6.35 by .425. Ans. 14.941 + 

24. Divide 7.736 by 3.25. Ans. 2,38 



RULE. 

If the divisor contains ' fio decimals, divide as in whole 
numbers ; taking care to put a separatrix in the quotient 
when you arrive at the separatriz in the dividend. 

If there be a remainder after all the figures in the divi- 
dend have been used, the division may be carried farther 
by annexing ciphers. 

If there are decimals in the divisor, first make the divisor 
and the dividend of the same denominator, and then di'nde 
as in whole numbers, without putting a separatrix in the 
quotient. 

But if there are to be ciphers annexed to the dividend 
after the divisor and the dividend have been brought to the 
same denominator, a separatrix must be put in the quotient 
before that is done. 



AFPUCATION OF THE. RULE. 

1. Divide 4378.2 by .676. Ans. 6476.6272 + 

2. Divide .826 by 48.1. Ans. .01717 + 

3. Divide .736 by 431. ^ Ans. .0017 + 

4. Divide .134 by 1.87. Ans. .07165 -|- 
6. Divide .896 by .548. Ans. 1.636 + 

6. Divide .0002 by 37. Ans. :0000054 + 

7. Divide .0026 by .003. Ans. .8666 + 

8. Divide .01 by .00004. Ans. 250. 
. 9^ Divide .8 by 476.3. Ans. .001679 + 

10. Divide 8 by 673. Ans. ,011887072 -f 

11. Divide 496 by 37. Ans. 13.405405 + 

12. At $^27 a yd., how many yds. may be bought for 
•896.375 1 Ans. 274.12 + yds. 

Digitized by CjOOQIC. 



DIVISION OF DECIMALS. 213' 

13. At $.97 a bashel, how many bushels of grain may 
bebonghtlbriS.76? Ans. 9.0309 bush. 

14. If 36.S4 bushels of c6m grow on one acvd, how many 
acres will produoe 674 bushels? Ans. 18.647 4«res. 

15. At #2.875 a gallon, how many gallons of wine may 
be bought for $48 1 Ans. 16.69565 gals. 

16. At $3,666 a barrel, how many barrels of eider may 
be bought for $39 ? ^ Ans. 10.638S9 bbls. 

17. , If 1 yd. of cloth costs $5.5635, how much will ^ of 
a yard cost? Ans. $1.3906. 

18. If 4 yds. of cloth cost $18,125, what is the cost of 
1yd.? $4.53125. 

As a vulgar fraction is the expression of a division, the 
numerator being the dividend, and the denominator a divisor ; 
it is evident we may perform the division by the. help of 
decimals. Hence the 

Rule 
For changing Vulgar Fractions to Dedmafs, 

^jmoz ciphers to the nomerator and divide by the, 4o- 
nominator. 

APPLICATION. 
1, Change I to. a decimal. Ans. 3.00 -i- 4 =» .75. 



2. 


Change ^ to a decimal. 


Ans. .2. 


3. 


Change f to a decimal. 


Ads. .625. 


4. 


Change /^ to a decimal. 


Ans. .2. 


5. 


Change | to a decimal. 


Ans. .6. 


6. 


Change } to a decimal. 


Ans. .875. 


7. 


Change ^ to a decimal. 


Ans. .4375. 


8. 


Change j\ to a decimal. 


Ans. .3125. 
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Ab/e.-— There must always be one figure in fhe quotient 
for every cipher after the eepaiatrix in the dividend. 
9. Change y|j to a decinid. Ana. .008. 

10. Change rir to a decimal. Ana. .015635. 

11. Change ^V ^ >^ ^^^iQ^* -^^s* '0546875. 
iV(rf6.— 3. When any remainder recurs the second time» it 

is a sign that the previous figure or figures in the quotient 
will continue to be re))eated forever. Thus, | » .3333333 + . 
Such decimals are called repeating dedmab ; and the figure 
itaX is repeated is called a rq>eUnd, 

3. If the recurring figures embrace two or more^ they are 
called circulates ; and the decimal is a eireukUing decimal. 

In such cases, the answer may be extended to as many 
figures as is thought necessary. But it is genei%illy suffi- 
dent to write the repetend or circulate only once; taking 
care to place a point over the repetend, and over ihejirtt and 
last figures of the circulate. 

13. Reduce J to a decimal. Ans.- .1666, or .16. 

13. Reduce ^j to a decimal. Ans. .545454, or .54. 

14. Reduce ^ to a decimal. Ans. .1111, or .i. 

15. Change <f| ^ ^ decimal. Ans. .9166, or .916. 

16. Change f to a decimal. Ans. .8571438, or .857143. 

17. Change ^ to a decimal. Ans. .351351, or .351. 

18. Change f to a decimal. A:is. .332, or .83. 

iVb/e.— 4. When the division does not end in a repetend 
or circulate, the decimal is called an approonimate decimal. 

19. Reduce ^ to a decimal. Ans. .1923+. 
SO. Reduce T?nnrF ^ * decimal. Ans. .000183 +. 
31 Reduce 7*^ to a decimal. Ans. .043474- 

83. Reduce i^T to a decimal. Ans. .00631 -f-, 
33. Reduce H to a decimal. Ans. .78571 + 

84. Reduce |} to a decimal. Ans. .76933 +. 
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2b change DeeimaU to Vulgar DraeHofu. 

Take the decimal without its pomt, for a numerator ; uui 
under it, write the decimal denominator. Then reduce it to 
its lowest terms. 

SUMS FOR EXERCISE. 

1. Reduce .625 to a vulgar fraction. 



Aiis.^%^, which ejuabi. j ^t^4j|j^^i|^ 

8. Change .4375 to a yulgar fraction. Ans. ^ 

3. Change .3125 to a vulgar fraction. Ans. ^. 

4. Change .015625 to a yulgar fraction, Ajuu ^. 

5. Change .0546875 to a vulgar fraction. Ans. yjj. 

Note 1. — ^If the decimal is a repetend or circulate, instead 
of using 1 with ciphers, we use as many 9's as there axe 
figures in the repetend or circulate. 

6. Change .105 to a vulgar fraction. Ans. |5{=^. 

7. Qhange .423 to a vulgar fraction. Ans. -j^. 

8. Change .OOOi to a vulgar fraction. Ana* tAv* 

9. Change .4761 to a vulgar fraction. Ans. -fff^* 

10. Change .3564 to a vulgar fraction. Ans. •^\^ 

Note 2.— If the decimal is a mixed circulate, (that is, if il 
has figures on th^ kfi of the recurring figures i) from the 
whole decimal, subtract the left hand figures for the nume- 
rator ; and for the denominator, annex as many ciphers as 
there are left hand figures, to as many 9*8 as there aie 
figures in thd circulate* 

11. Change .3527 to a yulgar fraction. 

Ans. 3527— 35^3492. JiSf^M* 

12. Change .5Si to a vulgar fraction. Ana. }|. 

13. Change .sl to a vulgar fraction. Ans. |»^ 
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To reduce a Denominate Fruction to Becimah of a higher 
DeAoinination. \ 

Rule. — Bring the given quantity to a vulgar fraction of 
the required integer ; anfl then change that vulgar fraction 
to 4 decimal. 

SUMS FOR EXEKCISE 

1. 7 hours are j\ of a day. What decimal is equal to /y, 
and what deciqial of a day is 7 hours % Ans. .2916 + 

2. What deeimal of a day equals 10 'houts ? 

: Ans. .4166 f day. 

3. W^t decimal of an hour «qaals 44 minutes % 

Ans. .733 + hour. 

4.. Wliat decimal of a foot equals 9 in.? Ans. .75 foot. 

5. What decimal of a £• equals 15 shillings ? Ans. .75J@. 

6. What decimal of a shilling equals 8d.! A^s. .66 + a. 

7. What decimal of a penny equals Iqr.l Aas. ^5d. 

8. What decimal of a lb. equals 14 oz.t Ans. ;675 lb. 

9. What decimal of a qr. of cwt. equals 25 lbs.? 

Ans. .802857 cwt. 

' 10. What decimal of a cwt. equals 72' lbs.? 

Ans. 64285714 -f-cw4. 

11. What part ofaC. equals 58 lbs.? Ans. .5aC. 

12. What part of a gallon is 3 qts. 1 pt.? — and what 
decimal equals it ? 

Ans. 3 qts. 1 pt. :^ J of a gallon ; = .876 gal. 

-13. What part of a yd. is 3 qrs. 1 n. ;-r'and what decimal 
equals it? Ans. .8125 yd. 

14. What decimal of a yd. is equal to 2 qrs. 3 n.? 

Ans. .6875 yd. 

15. What decimal of a £. equals IDs. 9d.? 

Ans. .5375dS 

16. What decimal of a day equals 10 h. 90m. 15 8.1 

Ans. 43767 + de^ 
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» DIVISION OF DECIMALS. l^lf 

Rule 2j^t is soaetimes more contenient to t)egin with 
the lowest denomliM^on, and divide as in Reduction of Jkh 
nominate Fractions. In this method, care must be takeiC to 
prefix to each quotient the given integer of that denomina* 
tion^ _ ' ' 

17. What decimal of a dB. equals 19s. A^dA 
Ans. id, ==.5 of a penny. And 

there are aa many shillings as there 
are 12d» contained in 4.5^., which is 
.375s, And there are.as many dS. as 
there are collections of 20a. contained 
in 19.375«., whidi is .96875^. 

IT* The pupil may perform the following by both rules. 

18. Reduce 3 pks. 4 qts. to the decimal of a busheL 

Ans. .875 bush. 

19. Reduce 13 acres 1 rood 14 rods to a decimal of an 
acre. Ans. 13.3375 acres. 

* SOi Reduce 17 dwt. 13 grains to the decimal of an dunce. 

Ans. .877 oz. 

21. Reduce 17s. 6|d. to decimals of a%s@. 

Ans. Al%\a&JL 

22. Reduce 6 oz. 15 dwt. 18 grs. to decimals of a pound 
Troy. Ans. .565625 lb. 

23. Reduce 3 pks. 6 qts. 1 pt. to decimals of a bushel. 

Ans. .953125 bush. 

24. What decimal of a cwt. equals 3 qrs. 21 lbs. 10 oz.1 

Ans. .94308 cwt. 

25. What decimal of a yd. equals 1 ft. 11 in.? 

Ans. .638&4-yd. 

26. What decimal of a yd. equals 1 ft. 11.75 in.t 

Ans. .66972 + yd; 

27. What decimal of a yd. equals 1 qr. %p47 n.1 > 

Ans. .466875 yd. 

28. What decimal of a bushel equals 3 pks. 5 qCCb 
1.734 pts.1 Ans. .93334 f bush. 
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29. What decimal of • cwt, equals 3 qss. 18 lbs. 
11.437 oz.? Ass. .917 + cwt. 

30. What decimal of a lb. equals 4 dr. 2 scr. 15 gr.t 

Ana. .0512152+ lb. 

31. What decimal of an acre equals 125 rods? 

Ans. .78125 acre. 

32. What decimal of a cord equals 100 ft. 1625 in.? 

Ans. .788596 + cord. 

33. Wliat decimal of a degtee equals 36^ 40.375" 1 

Ans. .61 12150 + 

34. What decimal of a £. equals 148. 7.458d.t 

Ans. .731075de. 



Ih reduce a Decimal Draetion io its proper value, 

RULE« 

BsDucc the given decimal to the next lowest denomina- 
tion as in whole, nui^bers; and then point off 90 many 
decimal places as there are in the given decimal. 

Reduce the remaining decimal to the next lowest denomi- 
nation in the same manner ; and so on as far as necessary. 



APPLICATION. 
What is the value of .625dE.1 
Ans. ^*j of a Jg = -jV/^ of 20 s. 
which is \%^j^j^ of a shilling; or 12 s. 
and y«^V of a shilling. yViri of » 
shilling = jVsV of 12 d., which is 
^^,i of a penny; or 6d. Therefore, 
the answer is 12 s. 6d. 



.625^8 
20 

12.500s. 
12 

O.OOOd. 

Ans. 12 s. 6d. 



2. What is the value of .478je.? Ans. 98. 6id. 

3. What is Hm value of .5625 of a vd.? 

Ans. 2qr8. Inail. 

4. What is the value of .736 of a gal.1 

Ans. 2 qts. 1 pt 3 gls. 
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6. What is ike value of .37 of a day 1 

Ans. 8h. 52in. 488. 

6 What is tike value of .8135 of a bash.? 

Ans. 3pks. dqts. 

7. What is the val«e of .785 of a £.% Ans. 15 s. 8.4 d. 

8. What is the value of .86 of a cwt.? 

Ans. 3 qrs. 12 lbs. 5.19 oz. 

9. What is the value of .761 of a day 1 

Ans. 18h. 15 m. 50.4 s. 

10. What is the value of .3375 of an acre t 

Ans. 54 rods. 

11. What is the value of .025 of an acre ? Ans. 4 rods. 
12^. What is the value of .125 of a galA Ans. 1 pint. 

13. What is the value of .0625 of a shilling 1 Ans. |d. 

14. What is the value of .625 of a cwt.1 

Ans. 2 qrs. 14 lbs. 

15. What is the value of .0375 of a jS.t Ans. 9 d. 

16. What is the value of .7824 of a foot 1 

Ans. 9.3888 in. 

17. What is the value of .6548 of a foot ? 

Ans. 7.8576 in. 



MISCELLANEOUS EXERCISES IN DECIMALa 



1. What is the cost of 1 yd. 3 qrs. 2 n. of broadcloth, at 
f6.375 per yd.1 

Ans. 1 yd. 3 qrs. 2n. as l|4 y<j,^ which = 1.875 yd. 
And 1.875 times $6,375 ^ $11,953 +. 

2. What is the cost of 3 gals. 1 qt. of wine, at $2 per 
gallon 1 Ans. $6.50. 
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3. What cost ,3 cwt. 1 qr. 18 Ibs*^ of sujg^r, at 8 dollars 
acwt! Ans. $27,285 + 

4. What co$t 4 ewt. 1 qr. 10 lbs. of iron, at 5 ddlais a 
cwt.t Ans. $21,695 + 

5. What cost 18 cwt. 17 lbs. of ri«i&, at 3 dollars a cwt.*? 

Ans* $54,455 + 
(5. What cost 27 gals. 3 qts. 1 pt. of wine, at $1,375 a 
gallon? . Ans. $38,326 + 

7. What cost 17 lbs. 11 oz. of sugar, at $.10 a lb.1 

Ans. $1,768 + 

8. What cost 18 yds. 1 qr. 3 n. of calico, at $.125 a yd.? 

Ans; $2,304 + 

9. What cost 4yds. 3 qrs. In. of cloth, at Idg. 12s. 9d. 
a yd.? Ans. f£. 17 s. 6 J d. 

10. What cost 10 yds. 1 qr. In. of cloth, at 2£.93. 7id 
' ayd.t ^ Ans. 25£. lis. 8d. 

^ 11. Whatisthecostof27.3761bs. oftea, at$.625alb.1 

Ans. $17.11. 

12. What will 750 peaches come to, at $3 a hundred ? 

Ans. $22.50. 

13. What will 5672 feet of boards come to, at $14.25 a 
thousand? Ans. $80,826- 

14. What will 337 feet of boards come to, at $20 
a thousand ? Ans. $6.74. 

15. What is the cost of 7465 feet of plank, at $39 a 
thousand? Ans. $291.13^. 

16. What is the value of 3761 feet of joists, at $9.37i a 
thousand? Ans. $35,259+. 

Note. — ^This is a convenient rule for measuring surfaces 
and solids. 

. JRule, — ^To find tlin contents of a surface, multiply its 
length by its breadth. 
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17. How many square inches in a board 6 inches long 
%nd 5 inches broad! Ans. 30 sq. in. 

18. How many sq^nare feet in a board 18 feet long and 
2 feet wide? Ans. 36 sq.ft. 

19. How many square feet ia a board 16^ feet long and 
1 J of a foot wide 1 Ans. 28.875 ft. 

20. How many square feet in a board 16 ft. 6 in. long 
and 1 ft. 6 in. wide 1 Ans. 24J sq. ft. 

81. How many square feet in a board 20 ft. 7 in. long 
and2ft. 3in. wide? Ans. 46.312425ft. 

22. How many feet in a board 17 ft. 11 in. long and 3 tL 
Sin. wide? Ans. 56.7347 sq.ft. 

23. How many feet in a board 15 ft. 9 in. long and 2 ft. 
7 in. wide ? Ans. 40.68225 fU 

24. How many feet in a board 15 ft. 8 in. long and 2 ft. 

5 in. wide ? Ans. 37.849 sq. ft. 

* 

25. How many feet in a board measuring 14ft. 10 in. by 

2 ft. 3 in.1 Ans. 33.37425 ft 

26. How many feet in a plank measuring 24 ft. 7 in. by 
llin.? Ans. 22.532777 ft. 

27. How many feet in a board 18 ft. 1 in. by 1 ft. 4 in.! 

Ans. 24.044 ft. 

28. How many feet in a room 16 ft. 3 in. by 18 ft. 7 in.! 

Ans. 301.97175 ft;. 

29. How many feet in a floor 14 ft. 2 in. by 17 ft. 3 in.? 

Ans. 244.3635. 

30. How many square inches in a pane of glass 7 inches 
by 9 inches ? Ans. 63 inches. 

31. How many square inches in a pane of glass 12 
by 14? Ans. 168. 

32. How many feet of boards will it require to lay a 
floor 16 ft. long and 14 ft. 10 in. wide ? Ans. 237.328. 

19* 
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33. How many square feet in a pfece of land >37 feet 
Jong and 68 feet 5 inches'wide 1 Ans. 9372.993 ft 

34. How many square rods in a, pjece of land 37 rods 
long and 33 rods 10 ft. wide 1 Ans. 1243.422 rods. 

35. How many acres in a piece of land 48 rods 8 feet 
long and 35 rods 1 1 feet wide 1 

Ans. 10 acres, 129.28796768 rods. 

36. How wide must be a piece of land that is 18 rods 
long to be an acre ? 

Ans. 8.8888 rods, or'8 rods 14 ft. 7.998 in. 

37. How many square feet in a yard of carpeting that 
is 2 ft. 7 in. wide ] Ans. 7.75 sq. ft. 

38. How many yards of carpet, 2 ft. 7 in. wide, will H 
take to coiDBr a floor. 14 ft. by 16 ft. 6 in.? 

Ans. 29.8 yards. 

• 39. The wall on one side of a room is 16ft. 4 in. long 
t and 10 ft« 5 ^1. high ? What is its square surface 1 

Ans. 170.1245 sq. ft. 

40. How many yards of paper, just 2 feet wide, will it 
• lake to cover a wall 10 ft. 5 in. high, and 16 ft. 4 in. long? 

Ans. 28.356 yards. 

41. How many yards of carpet, 2 feet 9 inches wide, 
Xrill cover a floor 14 feet 7 inches long and 11 feet 10 inches 
wide! Ans. 20.916yds. 

42. How much paper will it take to paper a j6om rnea« 
suring as follows: One side 14ft. long, 10ft. Sin. high, 
with two windows in it, each measuring 3 square yards ; 
another side of the same size, without any windows; 
another side 12 ft. 6 in. long 10 ft. 5 in. high, with a fire- 
place in it measuring 8 square yards ; and another side of 
the same size, with a door in it 4 ft. by 8 ft.? 

Ans. 394.048 sq. ft. 

EospIcmuHon — A solid is a figure that has length, breadth* 
*nd thickness. 
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JRuk, — ^To find tfie contents of a soliS, moltiply the 
length hy the breadth, and that prcTduct by the thickness. 

43. How many, solid feet in a square stick of timber 
21 feet long, 3 feet ? inches wide, and 2 fget 3 inches thick ? 

Ans. 169.29675 ft. 

44. How ihany solid feet in a stick of timber 18 ft. 2 in. 
long, 3 ft. 3 in. wide, and 2 ft. 11 in. thick T 

Ans. 172.169 ft. 

45. How many solid feet in a stick of timber 15 ft. 8 in. 
long, 1 ft. 8 in. wi4e, and 1 ft. 5 in. thick % 

Ans. 36.96697 ft. 

46. How many solid feet in a stick of timber 27 ft. long, 
that is 1 ft. 7 in. by 2 ft. 3 in.] Ans. 96.185475 ft. 

47. How many solid feet in a stick of timber^4ft. 6 in. 
long and 2 ft. 5 in. through, both ways ? Ans. 143.0789 ft. 

48. How many tons of hewn timber are there in 3 sticks, 
each 21 ft. 3 in. long, and 17 in. wide, and 14 in. thick 1 

Ans. 2.105 tons. 

49. How many tons of timber in 4 sticks, each 18 feet 
long and 14 by 18 in. through 1 Ans. 2.5185 tons. 

50. How much wood in a load, measuring 8 feet long, 
4 ft. wide, and 5 ft. 3 in. high 1 . Ans. ly^s cords. 

51. How many feet of wood, in a load 8 feet long, 8 feet 
10 in. wide, and 3 ft. 9' in. high ? Ans. 1 14.99 ft. 

52. How many feet of wood in a load 7 ft. 8 in. long, 
3 ft. 7 in. wide, and 3 ft. 3 in. high ! Ans. 89.2686 ft. 

As in the foregoing questions, the most easy method is 
to bring the lower denominations to decimals of the higher, 
it would be well for those who measure timber, boards, 
&c., to divide their rules into tenths of a foot, and those 
tenths into tenths of tenths, or hundredths of a foot. 

There is also another method of performing questions of 
this kind^ cdM^d duodecimak. 
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PER CENTAGE. 



INDUCTIVE EZESCtSES FOE THE ^LATE. 

1. A SON wished to borrow ilOO of his father, and 

keep it a year. His father said that he would lend it to 

him, if he wo;uld pay him 6 dollars for the use of it. How 

much would the son owe the father at the end of the year 1 

Ans. He would owe $100 borrowed money, and $6 

for the use of it. 

3. A gentleman wished to borrow of a miser 100 dollars 
for a year^ The miser said he would lend it to him, if he 
would pay him at the end of the year, 25 dollars for the 
use of the $100. How much would the gentleman owe 
the miser at the end of the year 1 

3. Why would he owe him 125 dollars 1 

4. A gentleman borrowed of a friend 100 dollars; and 
at the end of the year paid it with 7 dollars more. Why 
did he pay him that 7 dollars ? 

Money that is paid for the use of borrowed money is 
called irUerest* The money that is lent is called principal, 
and the principal and interest added together is called the 
amount. The use of money is generally supposed to be 
worth at the rate of 6 cents for every dollar, and therefore 
most of the states have made a law that it should be no 
more. In New York 7 cents for a dollar is allowed* 

5. What part of a dollar is 6 cents ? 

The proportion of one number to another is sometimes 
called the rtite, Sb we say we pay interest at the rate of 6 
cents for a dollar. If we give 6 cents for a hundred cents, 
at the same rate we would give six dollars for a hundred 
dollars, and so in general 6 of any thing for a hundred of 
the same. 
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This is generally expressed by the use ot the Latin word 
per J which means hy^ and cerd,^ which means a hundred. 
Therefore when we say 6 per cent,^ we mean 6 for a 
hundred. 

6. Thomas wished tobwrow 2 dollars of his brother 
James ; and James agreed to let him have it for 6 per cent, 
interest. What would be die interest of the 2 dollars at 
the end of the year 1 

^ If Thomas paid James 6 cents for the use of 100 eents, 
he paid y^^V ^ much as 100 cents. At the same rate for 
any $um of money he would pay y/i^ as much as that sum. 
Therefore in this case he would pay y^^ of $2. 



2 

.06 
.12 

2 

.05 



The easiest method of finding how much this 
is, is to multiply the principal by .06, as in the 
margin. The answer is $.12; ot^ 12ct8. 

7. What would be the interest of the 2 dollars 
at the end of the year at 6 per cent.1 

Ans. Five per cent, is .05 ; and y^ of $2 "TTo 
is $.10 ; or 10 cts. I ■=== 

6. What is the interest of 4 dollars for a year at 6 per 
cent.! Of 8 dollars 1 Of 9 dollars 1 Of V2 dollars 1 

9. What is the interest of 4 dollars for a year at 6 per 
cent.1 Of the same for 2 years t For 6 years 1 

10. At 6 per cent., what is the interest of 60 cents for 
one year 1 Of 1 dollar 60 cents ? Of $3.60 1 Of $6.50 1 

11. A merchant living in New York, desired a merchant 
in Philadelphia to sell some goods for him. The Philadel- 
phian agreed to do it for 5 per cent. What did the New 
Yorker give the Philadelphian for selling 300 dollars 
worth *? What for selling 700 dollars worth I 

Money that we pay to another for buying or selling gooas 
for us, is called commiaston* There are some merchants 
who own no goods themselves, but buy a.nd sell for others. 
They are called commission inerehantB, 
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12. A merchant, as he was sending oat a vessel worth 
2500 dollars, told another that he was afraid it would be 
lost. His friend said that if he would give him 4 per cent, 
of what it was worth, he would pay him the 3500 dollars 
if the Tessel was lost. The merchant agreed to do so. 
What did he pay him ! 

Money that is paid in such cases is said to be paid for 
insurance, because the person to whom it was paid ituures 
either the vetael or it» worth to the owner. Business people 
call it the premium for insurance. 

13. A bookseller brought some books from England. 
When he arrived, he found there was a law that he must 
pay a certain rate per cent, of their cost towards the supP- 
port of government. How much must he pay, supposing 
the books to cost 200 dollars, and the rate to be 15 per 
cent.? 

Money that is paid to government for the privilege of 
bringing goods from other countriesy is called duty, 

14. A company of gentlemen agreed to put some money 
together to build a bridge, that they might make money 
from the toll. They agreed to make 30 shares of it, and 
pay $100 for each share. Afterwards o&er people found 
that they made so much money on it, that they were 
willing to give $110 a share. What was the value of 
those shares per cent.1 Ans. 110 per cent 

Money used in this way is called ttock. In this example 
the stock in each share was $100. 

As per cent, is written like decimals of hundreds, it is 
easy to change the vulgar fraction to per cent ; thus, ^ is 
equal to .05, which may be read 5 per cent. The only thing 
to be remembered is, that there must be two decimals, in 
order that they may be hundreds. 

15. Change ^V ^ P®^ ^®>^^ ^^ decimals. Ans. .02. 

16. Change .^j to percent. Ans. .04. 
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17. Change -j^ to per cent Ans. .10. 

18. Change i to per cent Ans. .20. 

19. Change i to per cent. Ans. .25 

20. Change ^ to per cent Ans. .50. 

It is also to be remembered that there must be only 
hundredths. Thus, i changed to per cent, is .33|, or 33i 
percent 

21. Change ^ to per cent. Ans. .16|. 

22. Change f to per cent. Ans. .66| 

23. Change ^ to per cent Ans. .44}. 

24. Change ^ to per cent. Ans. .46f . 

25. What per cent, is 6 cents on a dollar 1 14 cents on 
a dollar ? 



DEFINITION. 

Pbb ceivtaob is a method of computing by means of a 
fraction whose denominator is 100. 

The rate per eeni, is the yalae of the decimal fraction 
and is always expressed by the numerator. 

The rate per cent, that one number bears to another is 
found by the following 

Rule. 

Finty Form a yulgar fraction, by makmg a numerator of 
the number you wish to compare, and a denominator of tlie 
number you wish to compare with. 

Seeondi Change the Yulgar fraction to a decimal of two 
figures, which will be the answer. If the reduction of the 
vulgar fraction to a decimal does not stop at hundredths, 
the remainder may be expressed as a fraction of per cent. 

The fraction of per cent may be either rulgar or decimal. 
Thus, 3 j^ per cent, may be written .03^, or .035. ^So, 4} per 
cent may be written .04 j, or .0475. 
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APFUCATION OF THE RULE. 
1. A MAN bought a hogshead of sugar for $96, and sold 
it so as to gain $24. What did he gain per cent.1 
Ans. He gained f J of the first cost, 
and fj^ « .35. Therefore, he JJ =* ^ =s= ,85 
gained 35 per cent. 
3. If a man gain 15 dollars on 75 dollars, what does he 
gain per cent? . Ans« 20 per cent. 

3. If a man gain 20 dollars on 60 dolliars, what does he 
gain per cent.? Ans. 33^ per cent* 

4. If a man gaye 317 dollars for a c^uantity of cloth, and 
sells it for 246 dollars, what does he gain on the whole t 
And how much per cent, on the first cost ? 

Ans. ISjxV P®' <5®°** 

5. If a man gave 376 dollars for a quantity of iron ware, 
and sold it for 408 dollars, what did he gain on the whole 1 
And how much per cent, on the first cost 1 

Ans. 8|4 per cent. 

6. If a man ^ve $1700 for a qaontity of fiour, and sold 
it for $3168, what did he gain per cent, on the first cost? 

Ans. $27 y\ per cent. 

7. If a man gave $800 for a quantity of cotton yam, and 
sold it so as to gain 353 dollars, what was his gain on the 
first cost ? Ans. 44| per cent. 

8. If a man gave $374 for a gig, and sold it for 256 dol- 
lars, what did he lose on the whole ? And how much per 
cent, on the first cost? Ans. S}^ per cent. 

9. If a man gave $670 for a quantity of broadcloth, and 
sold it for $629.80, what did he lose on a dollar? 

Ans. 6 per cent. 

10. Bought cloth at 25 cents a yard, and sold It at SOcts. 
What is the gain per cent.? Ans. 30 per cent. 

' 11. Bought cloth at 31 cents a yard, and sold it for 28 cts. 
What is the loss per cent.? Ans. 9J J per cent. 
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18. A merchant bought 81 gallons of molasSes fdir $22, 
attd sold it for 2^ cettts a gallon. What is his. gain per ct.? 

Ans. 6^ per cient, 
13. A meichant bought 13 C. of sugar for 96 dollars, 
and sold it for 11 cents a pound. What is 'his gain per ct.? 

Ans. 37 i per cent. 



PER CENTAGE, AS APPLIED TO BUSINESS. 

1. Many business calculations are by per cent. The 
most important of these are Profit and LosSy Comrnissiorh 
£ankrupt€y. Stocks, Exchange, Insurance, Interest, Discount, 
JMies, and TYtxes^ 

In all these operations, theper centage is found by the 
following 

Rule 
Reduce the rate per cent, to a decimal form, and multiply 
the sum by it, as in decimal fractions* 

APPLICATION. 
PROFIT AND LOSS. 
1. A MERCHANT sold a quantity of goods, that cost $150, 
ffC as to gain 20 per cent. What did he gain 1 

Ans. $30. 

3. A merchant sold goods that cost $437, so as to gain 
35 percent. What did he gaini And what did he sell 
them fori Ans. Gain, $109.25 ; and sold for $546.26. 

8. What will be the gain on $47.30, at the rate of Id per 
cent.! Ans. $8.51. 

4. A merchant sold goods, that cost him $765, so as to 
lose 4 per cent; What was his loss t And what did he 
selUhemforl Ans. Loss, $30.60 ; sold for $734.40. 
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5. A merehant sold ffoods, 4hat cost $6674, so as to gain 
37i per cent. Wkat did he gaint And what did he sell 
them for) Ans. Gain, $2465.35 ; sold for $9039.25. 

6. A merchant hought tea for 90 cents per ponnd. 
What muBt he sell it for to gain 20 per cent.? 

Ans. $1.08 per Ih. 

7. A merchant bonght some wine, at $1.25 per gallon; 
hut, as it was not so good as he expected, he is willing to 
lose 18 per cent, by it. At how much a gallon mast he 
•eUitt Ans. $1.02|. 

6. A merchant having cambric, that cost $1.08 per yard, 
wishes to sell it so as to gain 15 per cent. At how much 
a yard must he sell it? Ans. $1.24. 

9. A merchant wishes to gain 33i per cent on (doth that 
cost him $4.37 i per yard. At what rate must he sell it I 

The maltiplier is .33^. Ans. $5.83. 

10. A mevchant is willing to lose 12} per cent, on sugar 
that cost him 8 cents per lb. At what rate most he sell it 1 

Ans. 7 cts. per lb. 

11. A merchant bought a hogshead of molasses for 
$20.75, and wishes to receire a profit from it of 20 per 
cent. At how much a gallon must he sell it, if it gauges 
72 gallons? Ans. $0.34^ 



COMMISSION. 

1. An auctioneer sold a house for $6795.45. What is 
his commission at 2 per cent.? Ans. $135,191. 

2. My agent has bought for me goods to the amount of 
$758.34. What is his commission at 3 per cent.? 

Ans. $22.75. 

3. My agent sold for me goods to the amount of 
$875.37}. What is bi^ commission at 5 per cenC 

Ans. $43.77. 
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4. My agent has paid for iqe delrts atnounting to $349.49 ; 
and sent his account to me, charging 3^ per cent, commis- 
sion. What will he his commission, and what will he the 
whole amount ? Ans. Com. $8.74 ; amount $358.23. 

5. My friend in England paid for me $771 j and has 
sent me his account, charging 4 per cent, commission. 
What is the whole amount o( his account ? 

Ans. $801.84. 

6. My agent has sent me a bill of goods bought for me, 
amounting to $1238, accompani^ by a charge of 5^ p^t 
cent, commission. What is the whole amount ? 

Ans. $1306.09. 

7. What is the commission on $1762.36, at 6| per cent.? 

Ans. 110.14}. 

8. What is the commission on $49.14, at 3^ per cent.1 

Ans. $1.72. 

9. What is the commission on 425dS. at 7^ per cent. 

Ans. 30 J: 16s. 3d. 

ID. What is the commission oh 85J&. at 4| per cent.1 

Ans. 4£. 9d. 

11. What is the commission on Y76£, 4 s. 10 d. [reduce 
it to dedmdUi^ at 4^ per centi Ans. l£. 18 s. 7i d. 

87* 2 s. = ^ of a je. or A£. Therefore 4 s. = .2je. 
10 d. a= 40 qrs. which = ^JB. ' Now as every ^^ = T^(r» 
we know that when above ^^^,the number of -^^ will M^ as 
many yinnr? ^^^ ^ Mvl^ more than half of another yinnr* ^^ 
will be near enough to call it one more. When we get to 
^%^, it is just 1 more in Trunj* When we get up to -^^^^ it 
is 37^ thousandths; and when over ^, it is almost 3 
more in -p^r^. Therefore we will say ^ = ^ J^ or .042j@. 
The whole decimal will be 176.343. 

12. What is the commission on 94J&. 10 s. 6d. at 3^ per 
cent.! Ans. 3jS. 1 s. 5i d. 

13. What is the commission on 126J&. 18 s. 4id. at 
10 jper cent.1 Ans. 12£. 13 s. 9f d. 
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INSURANCE. 

1. A MKBOHANT hfts wtd B ship to scd, whicfa, with her 
cargo, IB worth $61765. By giying 2| per cent, on the 
whole worth, he c^ get it all insured. How much must 
he give 1 Ans. $1544.12^. 

2. An insurance company,^ in Philadelphia, insured ^ 
ship's cargo, valued at $9640, for 4i per cent. What is 
the amount of the premium 1 Ans. $433.80. 

3. What is the premium for insuring a house against 
fire, if <&e house is valued $3750, at 1 per cent.? 

Ans. $37.50. 

4. What sum must he paid to insure a house valued at 
$6700, against loss or damage by fire, at 1^ per cent.1 

Ans. $83.75. 

5. What is the amount of a premium of | per cent, for 
insuring a house valued $257751 Ans. $193.31. 

6. A gentleman had his house, valued dt $1E500, in- 
sured for a year, at | per cent. ; but the next year he was 
obliged to pay If per cent. What was the amount of the 
premium the first year l^^and how much greats was that 
of the next year 1 

Ans. The premium the first yearwa3 $138.75; that 
of the next year was $69.37^ more. 

7. A merchant sent a vessel to sea, worth sdbout $20000, 
for which he would have to pay a premium of 3^ per cent. 
He therefore thought that he would run some risk himself, 
and had the policy {the instrument of writing in which the 
agreement was made) made out for $15000. What is the 
amount of the premium to be paid ? And how much did he 

save by reducing the policy % 

Ans. He paid $525 ; and saved $175. 

* Insurance is generally made by companies incorporated for that piir 
pose by government. , 
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8. A meichant has goods in his store, for whieh he takes 
a policy of $25433 of a fire insurance company, at 1 j per 
cent, premium. What does he pay ! Ans. #445.07|. 

9. A China merchant had a vessel, valued in the policy 
at $50800, insured at 5^ per cent What did the premium 
amount to? Ans. $2794. 

10. A gentleman obtained insurance upon his house, 
valued at $5400, at | per cent., and upon his furniture, 
valued, in policy, at $1575, for J per cent. What was the 
amount of both premiums ? Ans. $44.43|. 

11. What premium must be given for insuring a stock 
of goods, valued in policy at 4675 dollars, against fire, 
at 2 per cent, per year, supposing the policy runs for 
6 months? Ans. $46.75. 

12. What premhun must he paid for insuring a hou^ 
against fiie, at 3| per cent, a year, supposing the policy 
runs for $2050 for 9 months 1 Ans. $34.59|. 

13. A gentleman, going to sea, thought that if he should 
be lost, his family would suffer. He therefore went to an 
insurance office, and wished to insure $1000 to his family, 
on condition of his death. Whaf sum must he pay, sup- 
posing the premium demanded be 8 per cent.? Ans. $80. 

14. What must be paid on a life insurance of $6000, 
supposing the premium to be 15 per cent.? Ans. $900. 



BANKRUPTCY. 
1. A MAN, failing in trade, owes as follows, viz. To A, 
$242.10; to B, $29.04; to C, $89.25; to F, $327 ; to G, 
$948.05; to H, $1127; and to K, $12.60. His property 
is valued at $1403.37^. How much per cent, can he pay : 
and how much can each creditor receive ? 

Ans. He pays 50^ per cent. ; and A receives $122.26 ; 
B,$14.66i; C, $45.07; F, $165.13; G,$478.76i; 
H, $569.13J;, K, 6.3U. 
20* 
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41. A man, failing in trade, finds that he can p&y but 
34 per cent, on his debts. How much can he pay to L, 
whom he owes $729.50; to M, whom he owes $3500; to 
N, whom he owes$312.S5 ; to O^ whom he owes $17l8.37i ; 
and to P, whom he owes $98.10. 

Ans. To L, $248.03; to M, $1190; to N, $106.1$i; 
to O, $594.44i ; and to P, $33.36. 
3. A person owes the following sums : To Q, $24.IS|'; 
toR,$91.50i toS, $18.75; toT,$128.03; toU,$89e.l0; 
to V,$n42; toW, $41.62^; to X, $11.75; to Y, $50; and 
to Z, $4d3.84. He can pay only 75 per cent. How much 
can he pay on each debt; and how much wiU they aH 
amount to, adding in the fractions of cents t 

Ans. The whole amount is $8130.78. 



STOCKS AND EXCHANGE. 

When stock can be sold for more money than it origi- 
nally cost, we say it is above par ,* and the difference is 
styled advance, • 

When it cannot be sold for as much as it cost, we say 
it is below par ,• and the difference is styled discount. 

1. What is the value of $34000 of United States bank 
stock, at 112i per cent. ? Ans. $34000x 1.12i=$38250. 

2. What is the value of $650 of stock in a bridge, at 
98^ per cent. 1 Ans. $640.25. 

3. What is the value of $3720 in railroad stock, at 
107 per cent. ? Ans. $3980.40. 

4. What is the value of $728 in canal stock, at 100^ 
percent.? Ans. $731.64. 

5. What is the value of $896 in bank stock, supposing 
it I per cent, below par ? Ans. $891.52. 

6. What is the value of $1400 in turnpike stock, sup 
posing it to be i per cent, above par? Ans. $1403.50. 
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7. What is the value of $3750 of stock in an insuiance 
office, at 127 per cent. 1 Ans. $4762.50. 

8. What is tlie valoe of $1700 of railroad stock, at 2 per 
cent. aboTe pari Ans. $1734.00. 

9. What is the value of $470 of steamboat stock,, at 5 J 
per cent, below par? Ans. $444.15. 

10. What it the value of $37 in bank bills, worth 99^ 
percent.? Ans. $36.81|. 

11. What is the value of $89 in bank bills, worth 98 pei 
cent. % and what is the loss on themi Ans. $87.22. 

12. What is the value of $370 in bank bills, worth 99^ 
per eent. 1 and what mnst I Idbe to get them exchanged % 

Ans. Value, $369.07f 

13. What is the value <tf $456 in bank bills, worth 99| 
per cent. 1 and what is the loss in exchange ? 

Ans. $45486. 

14. What is the value of $95 in bank bills, at 4^ per 
cent, below par? Ans. $90.72^. 

15. What is the value of $107 in bstnk bills, 3^ per 
cent betow par? Ans. $103.25^. 

16. A gentleman invested $875 in stock, which has 
since fallen 7r per cent. What is the worth of his share 1 

Ans. $811.56|. 

17. A merchant bought 6 shares of stock for $875.75. 
The stock afterwards fell { per cent. ? What was his loss ? 

Ans. $7.66* 

18. What is the value of $365 in bank notes, at i per 
cent. bel<yw par ? Ans. $362.26}* 

19. What is .(he loss in the exchange of $578 in bank 
notes, at 1^ per cent, below par? Ans. $7 .22^* 

20. What is the exchange of $67 in bank notes, at 2| 
per cent, below par ? Ans. $65.32|. 

t 21. What is the nremiom «n $655 in bank bills, at ^ per 
eent? Ans. $1.63j. . 
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SIMPLE INTEREST. 

1. What is the interest of $375, for one year, at 6 per 
cent.? Ans. $S3.50. 

2. What is the i«l»r68lt)f $68.75, for 3 yean, at 6 per 
cent, per annum ? 

68.75 
.18 



Ans. The rate for 3 years will be .18 1 
therefore the interest mil be ^ of $68.75, 
which ta $13.37i. 



55000 
687 5 

12.37 50 



3. What is the interest of $175, for 1 year, at 7 per cent. 9 
and what for 4 years ? Ans. $13.35. — $49.00. 

4. What is the interest of $175.45, for 3 years, at 7 per 
cent, per annum 1 Ans. $36.84. 

5. What is the interest of $348.37^, for 2 years, at 
5 per cent, per annum ? Ans. $34.83|. 

6. What is the interest of $157.89, for 5 years, at 5 per 
cent.1 Ans. $39.47i. 

7. What IB the interest of $74 for 4 years, at 7 per cent. 1 

Ans. $20.72. 

8. W^hat is the interest of $100 for 1 year, at 6 per cent, f 
and what will the debt amount to ? 

Ans. Int. $6.— .Am. $10& 

9. What is the interest on the principal of $337 for 1 
year, at 6 per cent. 1 and what is the amount of principal and 
mteresti Ans. Int. is $20.22; and am. $357.22. 

10. WTiat is the interest and amount of $550 for 3 years, 
jit 6 per cent. ? Ans. Am. $649. 

11. What is the amount of $387.39, for 5 years, at 6 per 
eent.? Ans. $503.60. 

12. What is the amount of $1765 for 3 years, at 5 per 
cent.? Ana. $2029.75« 
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13. Wkst is die amount of $B6AB for 2 fean, fit 7 per 
cent.l Ans. f74.€4. 

14. What is the mterest of $85 for 2 months, at B per 
cent, per annum ? 

£n8. As S months is the j- part of a year, the percent, for 
2 months must be j as much as the per cent, for a year. 
Therefore, the per cent, for 2 months is 1 per cent. This is 
more plainly to be se^n when we ^eak of the interest. 
For if the interest on a dollar for a year is 6 cents, it is at 
the rate of 1 cent for every two months. Now, $85x-(Xl 
s=.85. The answer is 85 cts. 

15. What is the interest of f 194 for 6 months, at 6 per 
cent, per annum 1 

Ans. As the interest is 1 per cent, for two months, it will 
be as many times 1 per cent, as there axe two months. In 
this question there are 4 times 2 months. Therefore, for 8 
months, the interest is 4 per cent. $194x*04=$7.76, the 
interest. 

This principle will assist us in performing the foUowing 
sums. For we have only to recollect that the numherpar 
cent* M just half as muck a» ^ number ej moriiht, 

16. What is the interest of #379 for 14 months, at 6 per 
cent, per annum t Ass. $379x*07«#26.53. 

17. What is the interest of $849 for 21 months, at 6 per 
cent.1 Ans. $849 X-l 01^:^9. 14^. 

18. What is the interest of $154.78 for 1 year 9 montiM, 
at 6 per cent, t [1 y* d mo. ^ 21 mo.] Ans. $16.25. 

19. What is the interest and amount of $457 for 1 year 
6 months, (or 18 months,) at 6 per cent. 1 Ans. $41.13. 

ftO. What is the amount of $35 for 2 years 3 m'onths, at 
6 per cent. 1 - Ans. $39.73|. 

21. Wliat is the amoimt of $f^'»A for 3 years 5 months, 
at 6 per cent.? Ans. $661.81. 
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99. What is the amount of $36.87 for 9 yean 8 moollie, 
at 6 per cent.? Ana. $49.77.* 

93. What is the interest on $48 for 1 month, at 6 per 
cent per annum t Ana. $48 X .00^^,94 eta. 

94. \Vhat is the interest of $300 for 1 month, at 6 per 
cent, per annum 1 Ans. $1.60. 

As banks, in their charters, are authorized to charge inte- 
rest at the rate of 1 per cent, for 60 days, it has become a 
habit among mercantile men to do the same for small sums. 
Hence, the interest for 30 days is ^ per cent ; for 15 days 
it is i per cent. ; for 90 days it is | per cent. ; for 10 days 
it is I per cent., &c. For another mle, see p. 946. 

95. On the same principle, what is the rate per cent, for 
19 days 1 For 6 days ? For 40 days t 

Ans. I per cent. ; -^ per cent ; |{, or i per cent 
5M. What is the rate per cent for 45 days! For 50 
days ? For 94 days ! For 36 days 1 

Ans. .00 j; .00^; .00|; .00}. 

97. What is the rate per cent for 18 daysf For 
49 days 1 For 48 days 1 For 54 days t 

Ans. .00^ ; .00^ ; .00 J ; .00^. Or, as they may 
be written, .003; .007; .008; .009. 

Hence, we derive the following 

RVLB 

tbr finding the Mate per cent, for Mimtha and Days, 

Take half the even number of months for the number 
per cent., and if. there remains an odd month, or any num-' 
ber of days. Write ^^ ^^ ^ P^' ^^^^ ^^ 6^<^h ^^y? (including 
the odd month if there is any,) reduce it as a vulgar frac- 
tion to its lowest terms, and annex it to the per cent for 
the months. 

N9te,^^f the fcaction of two months can be reduced to 
*iefiths so as to be written as a decimal, that will be the 
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nvost coDTenient. This will always be the case, when the 
days can be divided by 6 withont a Temainder. Thus, 18 
days =s .3 per cent, written .003. 
98. What is the rate per cent, for 31 days ! Ans. ^)0^ 
39. What iS'the rate per cent for 1 mo. 19 days % 

Ans. .00}|. 

30. What is the rate per cent, for 1 mo. 14 days 1 

Ans. .00||. 

31. What is the rate per cent, for 1 mo. 36 days % 

Ans. .OOjj. 
33. What is the rate per cent, for 3 mo. 18 days 1 
JtT^ 3 mo. 18 d. SB 2 mo. 48 days. Ans. .01 j. 

33. What is the rate per cent for 5 mo. 10 days ? 

34. What is the rate per cent for 9 mo. 12 days! 

35. What is the rate per cent for 13 mo. 6 days t 

36. What is the rate pev cent for 1 yr. 3 mo. 24 days t 

37. What is the interest of $374 for 5 mo. 18 days, t^ 
6 per cent per annum t [By the note under the rule.] 

5 mo. 18 d. ss 4 mo. 48 d^ 
6) 48 days. $374 

8 tenths per cent ' .088 per cent for 5 mo. 18 d« 

2992 
748 

$10,473 Ans. 



38. What is the interest of $876 for 11 mo. 9 days, at 
6 per cent per annum ? (The per cent is *05M.) 

aUS. 94". 4" "T" 

39. What is the interest of $49.50 for 6 mo. 14 days, mt 
6 per cent, per annum ? * Ans. $1.60* 

40. What is the inttrest of $75.54 for 9 mo. 20 days, at 
6 per cent? Ans. $3.65* 

41. What is the interest of $15.18i for 15 mo. 17 days, 
at 6 per centt Ans. $1.17. 

42. What is the interest of $137.35 for 1 yr. 8 mo. 7 d., 
•i 6 per cent? Ans. $12,883. 
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42. What is the interest of $35.14 for 2 jV8«.»ia». 19^;, 
ftt 6 per. cent.? Aaiti $9w88& 

44. What is the interest of $53.41 for 3 yrs, Tmo. S'd., 
at 6 per cent. 1 Ans. $11.51-. 

45. Wha|:. is the interest of $721.53 for 4 yrs. 1 mo. 
18 days, at 6 per cent.1 Ans. $178.94> 

4& What is the interest of $217.15 for 3 yrs. 10 mo. 
1 day, at 6 per centi? Aax, $49.98;. 

47. What is the interest of $143.18 for 5 yrs. 2 mo. 
29 days, at 6 per cent.1 Ans. $45.07T. 

'* 48. What is. the interest of 18dE. 15 s. Ireduced. to 
decimakf as directed on page 231. The odd shilling- b= «j)6.] 
.for 2 yrs. 5 mo. 8 days, at 6 per cent.1 

Ans. Q£. 148. lO^d. 

49. What is the interest of 47^6. 10 s. 6d. for lyr. 

4 mo. 24 days, at 6 per cent.1 Ans. 3^. 19 s. 10 d. 

50. What is the interest of lOOdB. 18 s. 9 d., for 3 years 

5 months 2 days, at 6 per cent.? Ans. 20jS. 14 fi. 6 d. 

51. What is the interost of B7M. 48. 7d., for 2 years 
7 months 27 days, at 6 per cent.1 Ans. 13^6. 18 s. 3 d. 

62. What is the interest and amount of ii£, 18 s. 4^ d., 
for 3 years 3 months 10 days, at 6 per cent.1 

Ans. Amt. 53iB. 15 s. |d. 

53. What is the interest and amount of 78i6. 4 s. 8d., 
for 1 year 1 month 23 days, at 6 per cent.1 

Ans. Amt. 83^6. 12 s. 44d. 

54. What is the amount of 81dB. 9 s. 10 d., for 7months 
28 days, at 6 per cent.1 [See sum 48.1 

Ans. 84de. 148.5jd. 

65. What is the amount of 74dB. 10 s. 9 d., for 1 year 
3 months 1 1 days, at 6 per cent.? Ans. 80jIS. 58. 3i d. 

Note. — ^If the rate he 5 or 7 per cent, per year ; aftei^ 
finding the interest at 6 per cent., if J of it be subtracted, 
the remainder will be the interest at 6 per cent. ; and if 
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^ of it be added, the sum will be the interest of it at-7 per 
cent. 

56. What is the interest of $94.75 for 2 years 6 months 
5 days, at 5 per cent.? — and at 7 per cent.? - 

94.75 

.15 V per cent, for 2 y. 6 m. 5 d. 

47375 
9475 
789 



1 4. 2 9 1 4 interest at 6 per cent. 

6 ) 1 4. 2 9 interest, at 6 per cent. 

2. 3 8 j interest, at 1 per cent. 

14.29 + 2.38 J «= 16.67i^ interest at 7 per cent 
14.29 — 2.38J a= ,11 .90 J interest at 5 per cent. 

57. What is the interest apd amount of $365 for 2 years 

5 months 12 days, at 5 per cent.? Ans. ^mU $414.27^. 

58. What is the interest and amount 6f $650 for 3 years 
10 months 21 days, at 7 per cent.? Ans. Amt. $827.07. 

59. What is the amount of 47dK. 15 s. for 2 years 11 mo. 
13 days, at 5 per cent.? Ans. 64^2. 15 s. 1 1^. 

60. What is the amount of 94£. 1 s. 6 d. for 3 years 6 m. 

6 days, at 7 per cent.? Ans. 117ilS. 4 s. 8d« 

61. What is the amount of $37.54 for 5 years 3 months 
22 days, at 5 per cent.? Ans. $47.50; 

62. W'hat is the amount of $75.43 for 4 years T months 
19 days, at 7 per cent.? Ans. $99.90. 

63. A note of $320, with interest,* was giv«n October 7, 
1830, and psdd July 11, 1832. WTiat was th« amount at 
the time of settlement? An§. $353.81. 

* The rate, per cent, is rarely mentioned in the note. If it Is given in 
New York, it is supposed to be 7 per cent. ; if in Geoi^ia, Alabama, Mis- 
sissippi, or Louisiana, it is supposed to be 8 per cent But if in other 
states, it Is supposed to l)e 6 per cent. In diii work it if 6 per cent if iao 
other is mentioned. 

21 
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To subtract one date from another, set down the numbers 
of the given months, calling January t, &c. ; and then 
the number of days ; and subtract, as in compound sub- 
traction. Many, however, when calculating interest, find 
exactly how many days there are from one date to the other. 

64. A note of $49.75, with interest, was given Jan. 4th, 
1834, and paid June 7th, 1836. What was the amount at 
the time of payment? Ans. $56,983. 

65. What is the amount of a note for $108, with interest, 
dated Feb. 12th, 1825, and paid March 1st, 1827? 

Ans. $121.30. 

66. What is the amount of a note for $367.40, with 
interest, dated Nov. 8th. 1829, and paid March 4th, 1834? 

Ans. $462.68. 

67. What is the amount of a note for $67.50, with 
interest, given 4th of March, and paid 27th of Dec., 1830 % 

Ans. $70.79. 

NoTiK. — ^In order to obtain interest on notes, it is neces- 
sary to insert the words, tvith iniereaU If this is not 
inserted, the borrower pays only the face of the note. But 
if the note is given for any particular time, without interest, 
and is not taken up at that time, the creditor may receive 
interest from that time till the time of payment. 

68. What is the amount of a note for $225, payable in 
90 days, given June 6, 1829, and paid Jan. 7, 1830 ? 
[The int. eammenees 90 day$ tfier June 6.] Ans. $229.61. 

69. A mexchant bought goods to the amount of $1690, for 
which he gave his note, dated June 8th, 1829, on interest 
after 90 days. What was the amount of the note March 
17th, 1831 ? Ans. $1845.19. 

70. A merchant gave his note for $650, dated 4th of 
May, 1831, with inteieftt after 90 days. What was th« 
amount of it June 7th, 1832 1 Ans. $683.04. 
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71. What is the amount of a note for $673^7^, dated 
August 9th, 182t, with interest after 60 days, and paid 
September 7th, 1828 i Ans. $710.30. 

72. A man gave a note for $874, with interest, and 
6 months and 14 days, from that lime, paid $600 ; and 
8 months 10 days, from that payment, paid the balance. 
How much was due after paying the $600 ? And what was 
the amount to at the time of settlement ? 

Ans. After paying $600, due $302.25. Due at time 
of settlement, $3 14.84. 

73. On the 14th of December, 1827, a man gave a note 
of $678, with interest ; and afterwards paid on the 8th of 
March, 1829, $175; on the 22d of August, 1829, $250; on 
the 17th July, 1830, $200; on the 14th September, 1831, 
$87. How much was due -after each payment? And 
-what was the balance on the 1st August, 1832! 

Ans. Due, after paying $175, $553. 17 

•« " ** 850, 318.28 

« " « 200, 135.53 

" « « 87, 57.94 

And, at the time of settlement, 61.00. 

When the hotrower pays ajpor^ of the de)>t, the sum that 
ne pays is written on the back of the note, and: is called an 
^ndoraemeni. In such cases, the method of computing the 
interest is different in different states. The best and the 
most* general rule is that adopted by Chancellor, Ejent, of 
New York. It is as follows : ^ 

Rule '■ 

For ccuiing interest j when partial paymentt have been made. 

Apply the payment, in the first place, to the discharge 
of the interest then due. If the payment exceeds the 
interest, the surplus goes towards discharging the princi- 
pal ; and the subsequent interest is to be computed on the 
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balance of principal remaining due. But, if the payment 
be less than the interest, the interest must continue on the 
former principal, until other payments are made, which, in 
all, shall exceed the interest due at the time of the last 
payment; and then the surplus is to be applied towards 
discharging the principal. After which, interest is to be 
computed on the balance, as aforesaid* 



BANK INTEREST. 

The rate (^ interest allowed to banks, by law, is ^ per 
cent, for 30 days ; that is, they may estimate a monih as 
30 days. We have seen that, in calculating interest for 
days, this estimation is of great advantage ; and, on this 
account, merchants hare generally adopted it in their mer^ 
cantile transactions. 

Notes are generally given to. banks for 30, €0, or 90 
days, ai^d sometimes longer. We therefore have the fol- 
lowing 

EASY RULES. 

1. The interest for 60 days is 1 per cent., or -^hf ^^ *^® 
principal. It is found by cutting off the last two figures. 

2. The interest for 30 days is half as much as for 60 
days. 

B. The interest for 90 days i6 as much as the interest for 
60 days and for 30 days put together. 

It may be well to state that although a note is said to be 
drawn for 30, 60, or 90 days, yet the borrower is allowed 
^ days* grape ,- that is, 3 days longer than the time to pay it 
in. On this account, interest is computed on 33, 63, or 93 
days.* 

4. The interest on 3 days is ^V ^ much as for 60 days. 

* Banks in Philadelphia Charge interest for 34» 64, or 94 days. 
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74. Wlittt is the interest on a note of $375 for 60 days ; 
and for 30 days ; and for 90 days % 

j^) 3.75f or 60. 
1.875 for 30. 
187 grace. 
2.062 Ans. 



^)3.75int.for60d. 
187 grace. 

3.937 Ans. 

^^ ^— ' 

for 60 days. 



v— — 

for 30 days. 



jV)3.75for60. 
1.875 for 30. 



5.625 for 90. 
187 grace. 

5.8 1 2 Ans. 



for 90 days. 

75. What is the interest on a note of $137 for 30 days. 

Ans. 75 cts. 
The interest on a note to a bank is taken from the prin- 
cipal, when the borrower receiyes the money ; and then it 
is called discount. In the case of the note last spoken of, 
the borrower would receive $136.25 instead of $137. 

76. How much money would I obtain by getting a note 
of $875 discounted at the bank for 90 days! 

Ans. $861.43}. 

77. How much money would I obtain by getting my 
note for $360 discounted for 60 days. Ans. $356.22. 

78. How much money would I receive on a note of $480 
payable to a bank in 30 days 1 Ans. $477.36. 

79. What discount would be taken by a bank from a 
note of $890, payable in 90 days 1 Ans. $13.79 Jb 

80. What would a bank charge for discounting a note 
of $375, payable in 30 days 1 Ans. $2.06|. 

81.1 offered a note of $975 for 60 days to a bank. What 
did I receive for it 1 Ans. $964.76|. 

82. What is the discount, in one of the Philadelphia 
banks, on a note of $135, payable in 90 days? (The in- 
Urut/or the 4 days* grace is ^ (if the interest for 60 days*) 

gj. Aw. u,n\. 
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83. What woald I obtain from a Philadelphia bank, for 
a note of $875, payable in 60 days I Ana. $865.66f. 

84. If when the note last mentioned comes due, I wish 
to keep the money longer, what most I. pay to have it dis- 
counted for 30 days more % * Ans* $4.96. 

From the preceding principle,, business men have de- 
rived 

A SHORT Rule 
Ibr eakuiating Interest for a small Number cf Days* 

1. Find the interest for 60 days by cutting off the last 
two figures as before. 

2. Then the interest for the required number of days will 
be so many sixtieths of the interest for 60 days. 

Operation. — Cut off two figures, then multiply by the 
number of days, and divide by 60. The answer will be in 
cents. 



85. What is the interest on 
$140 for 27 days % 



1.4 

27 

980 
280 

60 )3 7.8 

.6 3 cts. 

86. What is the interest on $420 for 110 days ? 

Ans. $7.70. 

This, it will be seen, is nearly the same as the rule given 
on page 238. 

Though the foregoing methods are generally adopted by 
merchants, yet, as it is charging 6 per cent, for 360 days 
instead of 365 days, some persons object to it. And with 
large sums, the difference is well worth noticing. For in- 
stance, the interest of $100 for one year, when found by 
multiplying by 365, and divided by 60, w $6.06i, instead 
of $6, the trae interest. 
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But, by*a little attention, the foregoing rales will be of 
great use in finding the tnie interest. For, if 360 days will 
give the true interest of a year, 365 days will give the in- 
terest for 5 days too muck. This is equal to ^ too much. 
But tI^s^V?* Therefore the interest calculated for 365 
days, in this manner, iff^\ too much. In proof of this, it 
will be found that ,\f of $6.08^ is 8 J cts. Now if the inte* 
rest calculated in this manner for a year^ is ^\ too much» 
so it will be if^ too much when calculated for any other 
time. Hence, we derive the following 

Rule. 
Calculate the interest at the rate of 1 per cent, for C6 
days; and then subtract from the interest thus fouiid, -f^ of 
itself. 



87. What is the interest on 
$420 for 90 days? 



4.20 for 60 d. 
2.10 for 30 d. 

Vj)6.30for90d. 
86 



6.2 1 4 true int. 
88. The pupil may commence at the 74th question, and 
find the true interest for all the sums to the last* 



COMPOUND INTEREST. 



EXPLANATION AND RULES. 

When money has been kept by a debtor during a year, 
the creditor has a right to demand the interest, or to require 
the debtor to give a new note for the amount instead of tha 
old one. If the debtor t^es the old note and givQ9 a new 
one, he renews the note. This is done at the bank every 
60 or 90 days. But in common business, it is frequently 
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the case that the note is not renewed ; but by ngreetatfatf 
the interest at the end of the year is added to the prinoipal, 
and the interest for the ensuing year cast on the amount* 
Thus, a note may run for several years without bein^ le* 
newed, but at the close of the time be calculated so as to 
give the same amount that it would in case of its yearly 
renewal. This is called Compound Interest* It may be well 
te state that in several of the states, compound interest is 
not authorized by law. 

Rule 1. — ^The operation may be performed as in simple 
interest, with the exception of adding the interest at the 
end of the year, and making the amount a new principal 
for the coming year. 

Rule 3.— But a more expeditious method is to find the 
amount of 1 doltor for the time, and to multiply this 
amount by the given number of dollars in the question* 
Thus, 1.00 

.06 

.06 00 interest for 1 yr. 
1.00 

1.0^6 amount for 1 yr. 
.06. 



.06 3 6 interest for the 2d yr. 
1.0 6 

1.12 3 6 amount for the 2d yr. 
.06 



.067416 interest for the 3d yr. 
1 .1236 

1 .1 S 1 1 4) amount for 3 y rs. 

Now it is evident, that, if 1 dollar will amount to 
$1.191016 in 3 years, f 5 will amount to 6 times as much, 
and so with any other principal. 

After .Ending the amount for the year$, the interest for 
moniha and day$, if there be any, is to be found by simple 
interest rules. 
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f APPLICATION. 

I. What is the amount of a note for $871, at C per 
cent, compound interest, supposing that it h?a run 4 year* 
7 mo. 18 day si 

[Ist method.] 

871 
.06 



62.26' int. 
871 


9 23.26 am. 1 
.06 


55.39 56 int. 
923.26 


97&.65 am. 2. 
.06 


68.7190 int. 
9 78.65 


10 37.37 am. 3. 
.0 6 


6 2.24 22 int. 
103 7.37 


109 9.61 am. 4. 

.0 38 rate for 7mo.l 


879688 
329883 


41.78 5 18 int. 
1099.61 


1 1 4 1.3 9 5 whole amount. 



For the accommodation of those who wish to work by 
the second method, the following table has been fonned ; 
in which the amount of 1 dollar or 1 £, is already found 
for any nu^lber of years from 1 to 10. It is followed by 
directions for using it. 
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A TABLE 

Showing the Jimount cf 1 dotiar or l£, on Compound Inter ui 
for any Number cf Years and Paris of Years, 



It. 


5 pw cent. 


5|p«rc«Dt. 


6 per cent. 


64-P««-e*«'l. 


7 per cent. 


4ipere«iit. 


1 


1.050000 


1.055000 


1.060000 


1.06500 


1.07000 


1.04600 


2 


1.102500 


1.113025 


1.123600 


1.13422 


1.14490 


1.09242 


3 


1.167625 


1.174241 


1.191016 


1.20794 


1.22504 


1.14116 


4 


1.215506 


1.238824 


1.262477 


1.28645 


1.31079 


1.19252 


6 1.276281 


1.306950 


1.338225 


1.37007 


1.40254 


1.24618 


6 1.340095 


1.378842 


1.418519 


1.46912 


1.50071 


1.30226 


7. 1.407100 
8 1.477466 


1.454679 


1.503630 


1.55396 


1.60576 


1.36086 


1.584686 


1.593848 


1.65496 


1.71836 


1.42210 


9 1.551328 


1.619094 


1.689479 


1.76253 


1.83864 


1.48609 


1011.623894 


1.708144 


1.790847 


1.87709 


1.96784 


1.52297 


Ma 

1 


1.00416 


1.00458 


1.00500 


1.00541 


1.00583 


1.00375 


2 


1.00833 


1.00916 


1.01000 


1.01083 


1.01166 


1.00750 


3 


14)1250 


1.01375 


1.01500 


1.01625 


1.01750 


1.01126 


4 


1.01666 


1.01833 


1.02000 


1.02166 


1.02333 


1.01500 


5 


1.02083 


1.02291 


1.02500 


1.02708 


1.02916 


1.01876 


6 


1.02500 


1.02750 


1.03000 


1.03250 


1.03500 


1.02260 


7 


1.02916 


1.03208 


1.03500 


1.03791 


1.04083 


1.02626 


8 


1.03333 


1.08666 


1.04000 


1.04333 


1.04666 


1.03000 


9 


1.03759 


1.P4I25 


li)4500 


1.048T6 


1.05250 


1.03375 


10 


1.04166 


1.04583 


1.05000 


1.05416 


1.05833 


1.03750 


11 


1.04584 


1.05042 


1.05500 


1.05959 


li)6416 


1.04126 


1 


1.000139 


1.000153 


1.000166 


1.000180 


1.000194 


1.000126 


2 


1.000277 


1.000305 


1.000333 


1.000361 


1.000388 


1.000250 


3 


1.000416 


1.000458 


1.000500 


1.000541 


1.000583 


1.000375 


4 


1.000655 


1.000611 


1.000666 


1.000722 


1.000777 


1.000500 


5 


1.000694 


1.500764 


1.000833 


1.000903 


1.000972 


1.000625 


6 


1.000833 


1.000916 


1.001000 


1.001083 


1.001166 


1.000750 


7 


1.000971 


1.001069 


1.001166 


1.001263 


1.001359 


1.000875 


8 


1.001110 


1.001221 


1.001333 


1.001444 


1.001554 


1.001000 


9 


1.001250 


1.001375 


1.001500 


1.001635 


1.001750 


1.001125 


10 


1.001388 


1.001528 


1.001666 


1.001805 


1.001944 


1.001250 


11 


1.001528 


1.001681 


1.001833 


1.001885 


1.002138 


1.001375 


12 


1.001666 


1.001833 


1.002000 


1.002166 


1.002333 


1.001600 


13 


1.001805 


1.001986 


1.002166 


1.002846 


1,002427 


1.001626 


14 


1.001994 


1.002139 


1.002334 


1.002528.1.002622 


1.001750 


15 


1.002083 


1.002291 


1.002500 


1.002708 !l.002916 


1.001875 
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To find the amount of any sum for years, months, and 
days ; first find the ampoiit for the years, according to Rale 
2, hy the table. 

After the amount for the years has been found, find the 
amount of thai amount for the remaining timfe. This is 
done by adding the decimals only, (which, without the 
integer 1, represents the interest,) that are opposite the 
given month and days, and afterwards prefixing the 1 to 
this sum. If the given days be more thau 15, add to the 
decimal opposite 15, the decimal (^posite such other num- 
ber as, added to 15, will make the given number; as, im 
the following example : 

2. What is the amount of $375.14 for 3 yrs, 7 mo. 9 ds., 
at 6 per cent, compound interest 1 

Amount of 1 dollar for 3 years = hi 9 1 1 6 

37 5.14 

4764064 
11 9101 6 
5955080 
8337112 
3573048 

44 6.79 7 Am. forSyrs* 
1.036 5 



Int. 


of$lfor7mo. 
" 9d. 


.=.0350 
= .0015 


.0365 
1.00 


Am. for 7 mo. 9 d. 


= 1.0365 



2233985 
2.680782 
1340391 
446797 

463.105090»5 

3. What is the amount of $476.17, on compound interest, 
for 4 yrs. 9 mo. 17 d., at 6 per cent? Ans. $629.90. 

4. What is the amount of a note for $761.49, on com- 
pound interest, during 5 yrs. 8 mo. 28 d., at 6 per cent.1 

Ans. $1064.56. 

6. What is the amount of a note for $97,125, on eowr 
pound interest, during 6 yrs. 10 mo. 29 d., at 5i per cent.) 

Ans. $140.65. 
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6. What is the amount of $901.45, on compound interest, 
during^ 5 yrs. 25 d., at 7 per cent.1 Ans. $1270.46. 

7. What is the amount of $147.18, on compound interest, 
during 4 yrs. I. mo. 19 d., at 6^ per cent.? Ans. $191.01. 

8. What is the amount of $159.50, on compound interest, 
during 5 yrs. 3 mo. 4 d., at 7 per cent.1 Ans. $226.48. 

9. What is the amount of $311, on compound interest, 
for 4 yrs. 6 mo. 20 d., at 6 per cent? Ans. $405.71. 

10. What is the amount of $146.47, on compound inte- 
rest, for 2 yrs. 7 mo. 27 d., at 7 per cent.1 Ans. $175.42. 

11. What is the amount of $189.75, on compound interest, 
during 3 yrs. 1 mo. 16 d., at 5^ per cent.1 Ans. $224.37. 

12. What is the amount of $478, on compound interest, 
during2yrs. lOmo. 22d„at6ipercent.1 Ans. $573.67. 



DISCOUNT. 

1. What is the discount of a aote for $75, at 60 days, 
at 6 per cent.1 

2. What is the discount of a note for $178, at 90 days 1 

3. W^hat is the discount of a note for $344, at 30 days 1 

4. A merchant had sugar, for which he asked $10 a 
hundred ; hut ofiered to sell it, for cash, for 12 per cent, 
discount. What did he take from the price ; and for what 
did he sell iti 

5. I bought a book for $2.25, but for cash a discount of 
35 per cent, was made. What did I give for the book 1 

6. A merchant bought a quantity of shingles, at $4 a 
bundle, but was told, if he would purchase 100 bundles, 
there should be a discount of 20 per cent. If he agreed to 
that, what did he give for each bundle 1 

7. A merchant had wine that he sold for $1.75 a gallon, 
retail, but made a discount of 15 per cent, to those who 
purchased 25 gallons. What did they give a gallon? 
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8. Bought a quantity of glass ware for. $47.18}, but for 
tash a discount of 12i per cent, was made. What did I 
give for the glass 1 

9. Botight a quantity; of cloth, marked at $6 a yard, but 
had a discount of 33^ per cent. What did it cost me a yard I 

10. Bought a hogshead of sugar, sold for $14 a hundred, 
but had a discount of 25 per cent.. What was the cost of il 
1 hundred ? 

11. What must be the discount, for the pjtesent payment 
of $128, due 4 months hence 1 And what must the pay- 
ment be 1 

12. What is tlie discount for th^ present payiuent of 
$425, due 5 months 10 days hence ? 

I^ote, — ^It has been stated before, that a note due at any , 
future time, is worth only the face of it at that time, unless 
it reads vnth interest If such notes are paid before they 
become due, the payer pays so much only as, with intereti 
to that time, will amount to the given debt. This, in 
small sums, is generally found by subtracting the interest 
of the given Sum from the sum itself. The remainder of 
the sum to be paid is called the present worth. 

13. What is the present worth of $1000, due 26 days 
hence, at a discount of 6 per cent.1 

14. WTiat is the present worth of $896, due 1 month 
10 days hence, at 7 per cent, interest? Ans. $889.05. 

15. What is the present worth of $575, due 2 mbnths 
18 days hence, at 6^ per cent, interest ? Ans. $566.90. 

16. What is the present worth of $350, due 3 nu^n^s 
27 days hence, at 6 per cent, interest 1 Ans. $343. 17^. 

17. What is the discount of $425, due 2 months 17 da^s 
hence, at 7 per cent.? Ans. $6.96. ' 

18. What is the discount of $176, due 3 months 14 days 
hence, at 6 per cent.? Ans. $3.05, 

19. What is the present worth of $300, due 6 months 
hence, at 6 per cent, interest ? Ans. $291. 

29 
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Note. — ^Thus it appears, that if a person pays at this 
time a debt of '300 dollars, due 6 months hence, he pays 
but 291 dollars. But we find, if 291 dollars were put at 
interest for ti months, at G per cent., it would amount to 
$299.73, which is 27 cents less than the debt. This is 
occasioned by calculating the interest on the amount^ rather 
than on the principal ; and, by so doing, the payer receives 
interest on the interest, which is not strictly just. This is 
however, done in ordinary business; and in small sums, 
for short periods, does not amount to much. 

But there is a method by which we can find the exact 
present worth. Thus, the amount of 100 dollars, for 1 year 
at 6 per cent, is $106, as follows: 100 X 1.06 s 106. 
Hence, we know that 106 -j- 1.06 = 100; and derive the 
knowledge that any sum, divided by the amount of 1 dollar 
for any time^ will show the present worth of that sum, due 
for the same time. 

Rules 

thr finding the Discount on any Sum due at a future THmc 

Rule 1.— Calculate the interest on the given sum, at the 
given rate and time. This will be the discount, which, 
subtracted from the given sum, will show the present 
worth* as generally found : or. 

Rule 2. — ^Divide the given sum by the amount of 1 dol- 
lar at the given rate and time, and the quotient will be the 
present worth of the given sum, as accurately found. 

APPLICATION OF RULE 2. 

1. What is the present worth of $225, due 4 months 
1 4 days hence, when interest is 6 per cent.? Ans. $220.09. 

2. What is the present worth of $408, due 6 months 
7 days hence, when interest is 7 per cent.? Ans. $393.68. 

3. What is the present worth of $139, due 2 months 
6 days hence, when interest is 6 per cent.? Ans. $137.48. 
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4. What is the present worth of $48, due 1 month 
84 days hence, when interest is 7 per eent.1 Ans* $47.50. 

5. What is the present worth of $90, due 3 months 
17 days hence, when interest is 6 per cent.T Ans. $88.86. 

6. What is the present worth of $405, due 1 month 3 ds. 
hence, when interest is 7 per cent.1 Ans. $402.42. 



DUTIES. 

Duties are sums paid to the govemment on the importa- 
tion of foreign merchandise. In some cases, they are ap&- 
eifie i that is, laid at a certain rate for a bushel, a ton, a 
gallon, a yard, &c. 

In other cases, they are ad valorem ; that is, laid accord- 
ing to the value ; or more properly speaking, at so much 
per cent, on their actual cost. 

1. What is the duty on a quantity of hemp, invoiced at 
$495 ; at 14 per cent.? Ans. $69.30. 

2. What is the duty on a quantity of books, invoiced at 
$376.50; at 20 per cent.? Ans. $75.30. 

3. What is the duty on a quantity of wine, invoiced at 
$4975 ; at 45 per cent.? Ans. $2238.75. 

4. What is the duty on a quantity of books, invoiced a^ 
345£. 10 s. 6 d. ; at 20 per cent.? 

Note, — Custom-house officers first change sterling money 
to federal currency, by multiplying by 4.80. 

Ans. 345JS. 10 s. 6 d. »= JS345.525 ; which X 4.80 » 
$1658.52. The duty is $331.70. 

5. What is the duty on a quantity of sugar, invoiced at 
878dB. 14 s. 10 d. ; at 18 per cent.? Ans. $759.23. 

6: What is the duty on a quantity of salt, invoiced at 
625£. ; at 42 per cent.? Ans. $1260. 
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256 ARITHMETIC. 

TAXES. 
Taxks are sums paid by individuals for the support of 
the government. 

A tax is either a certain sum on each individual, called 
aj9o// tax f or, so tnuch per cent on the property of the peo- 
ple. In some states, there is no poll tax. 

1. What is the tax on an assessment of $4647, at the 
rate of 2 J cents on a dollar ? 
Note, — ^2} cts. on a dollar is the same as 2^ per cent. 

Ans. $116J7f 
fi. What is the tax on $875.34 at 3^ cts. on a dollar | 

Ans. $28.45. 

3. W^hat is the tax on $7840 at 21 cts. on a dollar 1 

Ans. $106. 

.Assessors generally make a table, containing a tax on 
$1, $2, &c. up to $9; then on $10, $20, &c. up to $90; 
then on $100, $200, &c. up to $1000. Then, by knowing 
any one's property, his tax may be taken from the table 
without the trouble of calculation. 

4. A town valued by inventory, at $10,204,046, wishes 
to mse a tax of $127550. What must it levy on a dollar ? 

Ans. 1^ cents. 
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EQUATION OF PAYMENTS. 



DEFINITION. 

When seyeral payments are due at different times, and 
you ascertain one time wh^n all may be paid, so that nei- 
ther party is a loser of interest; the operation is called 
Equation rf Payments, 

Rule. 

Multiply each payment by the time when it is to be paid^ 
add all the products together, and divide the sum of tlmm 
by the whole debt; and the quotient will be the equated 
time, or the proper time for paying the whole sum. 

APPLICATION OF THE RULE. 

1. A merchant has due to him the following sums from 
one man: $300, payable in 2 months, $200 in 3 months, 
$150 in 4 months. They both agree to make it all in one 
payment. When shall it be done 1 

With the interest of $300 for 2 months, the interest of 1 
dollar could be paid for 2 months, and then s^ain for 3 
months, and so on for 300 times. Hence, 

Int, df $300 for 2 Tnontha =^ int. of $1 for 600 months. 
" 200 " 3 " = " 1 " 600 " 

" 150 " 1 " = " \ w 600 " 

Therefore it all ^int, of $1 for 1800 tnonihsf 
which SB the interest of $650 for ^iv of 1800 months^ which 
sss2mo. 23^ days. 
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i. A has 5 notes of D, viz., 400dols., due in 10 days; 
SOO'dols., due in 20 days;' 500 dols., due in 30 days; 
800 dols., due in 60 days; and 250 dols. due in 90 days. 
If D makes it all in one payment, when must it be made ? 

Ans. 36 days. 

3. B owes C $380; of which 100 is to be paid in 
6 months, 120 in 7 months, and 160 in 10 months. As 
they agree that the whole shall be pard at one time, when 
must i| he'1 Ans. At 8 months. 

4. A merchant sold ^ods amounting to $3000, to be 
paid a^ follows: $500 in 2 months, $1000 at 5 months, and 
$159<^ Sn 8 months. But if they make one payment, at 
what time must it be? Ans. 6 months. 

5* Y owes Z $1200 ; of which 240 are to be paid now, 
480 in 5 months, and the balance in 10 months. What 
would he the equated time of paying the whole 1 

Ans. 6 months. 

6. A merchant sold goods, amounting to $1200, payable 
in 6 months ; but, as he wanted money, the purchaser 

« agreed to pay him $500 cash, if he would w»it a pro- 
portionable time for the balance. At what time would tho 
balance become due I 

$1200 for 6 months = $1 foi 7200 ttionths, which, 
divided by $700 the balance ; =c 10 months 84 days. 

Equation of Bivtdenda^ or Fellowship, . 

7. A, B, and C traded with the following capitals : A 
put in $200 for 6 months, B put in 800 dollars for 8 months, 
and C put in 700 dollars for 9 months. They gain 600 dol- 
lars. What is each man's share ? 

$200 for 6 months s= $ 1 200 for 1 month 
800 " 8' *^ ass 6400 " " " 
700 " 9 ** = 63 00 " " " 

Whole capital ss $13900 for Imonth* 
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A'8 share is j'^A'] f $ 5 1.8 

B's " ,-V "» ). of f 600 gain, or ^ 2 76.2 6 






C's " /iVVj L Q71.94 

600.00 

8. A, B, and C traded in partnership, and gained $769. 
What was each man's share of the gain, supposing A put 
in $500 for 1 year; B, $450 for lOmeu; and C, $600 for 
8mo.1 Ans. A, $301.56^; B, $226.17}^; C, $24l.25ff. 

9. A, B, and C traded and lost $436. What wfiB each 
man's share of the loss, supposing A put in $400 foi 
6 months ; B, $250 for 9 months ; and C, $500 for 7 mo. 1 

Ans. A, $128.39; B, $120.36; C, $187.24. 

10. A, B, and C were in partner9hip one year. At first, 
A put in $1000 ; B, $1200 ; and C, $900. But 4 months 
after, A took out $100, and C put in $100; and 3 months 
from that time, A took out $100, and B put in $200. Their- 
whole gain wa8'$2875. What was each man's share of it? 

Ans. A's share, $815.98; B's, $1174.40; C's, $884.62. 

11. D and £ entered into partnership for 2 years, and 
commenced with a capital of $1200 each. In 6 months, D 
put in $100 more, and in 6 months from that time put in 
$150 more. In one year from the commencement of their 
business, E pHt in $200, and 6 months from that time he 
wishes to put in so much, that, when the time expires, their 
dividend shall he equal. How much must he put in 1 

Ans. $200. •. 
D's, $1200 for 24 month8a=$2 8800 for 1 month. 
" 100 " 18 " = 1800 " 1 " 

*' 150 " 1 2 ** SB 1800 *' 1 ** 

D has put in $ 3 2 4 for 1 month.' 

E's, $1200 for24monthss=$28800 for 1 month. 
" 300 " 13 " = 240 "1 «* . 

E has put in $3120 0~for 1 month, 
and to equal D, must put in 12 00 for 1 month ; 
which, divided by 6 months, the remaining time, ss $200. 



* The flractioDf to be reduced. 
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13. Y and Z trade in partnership, and gaia $1365. At 
first, Y put in $1500, and Z, 41700. Three months from 
that time, Y put in $100, and Z, $75. Four months afler- 
wards, Y took out $375. After they had traded a year, 
they found that they had gained $1285. What Vas each 
man's share of it ? 

Ans. Y's share was $574.20; and Z's, $710.79. 

Equation of ^rieCBi or JUigation Medial, 

13. A merchant had S-^orts of wine, of different prices, 
which he mixed as follows: 10 gallons, at $1 a gallon; 
8 gallons, at $1.25 a gallon; and 12 gallons, at $1.37} a 
gallon. What is one gallon of this mixture worth 1 

10 gallons, at $1.00 a gallon = $1Q.W 

8 " 1.25 " = 10.00 

J12 ♦< 1.37} " = J^.50 

30 gallons, at different prices ess $36.50 

and 1 gallon = $ 1.2l| Ans. 

14. A merchant mixed teas, of three different qualities, 
as follows: 181hs., at 97cts. a lb.; 20lb8., at $1.12} alb.; 
and l^lbs., at $1.15 a lb. What is the worth of 1 ponnd 

. of this mixture*? Ans. $1.07|J- 

15. A miller mixed grain, for provender, as follows: 
20 bushels of rye, at 75 cents a bushel ; 15 biishels of com, 
at 50 cts. a bushel ; 24 bushels of oats, at 32 cts. a bushel ; 
and 4 bushels of flax-seed, at 62} cts. a bushel. What is 
his provender worth a bushel 1 Ans. 51 JJ cts. 

16. A brewer mixed beer as follows : 100 gallons^ worth 
$1 agallon ; 200 gallons, worth $1.12} a gallon ; and 50 gal- 
lons, worth 87} cts. a galloi^. What is the mixture worth 
agallon? Ans. $1.05^^. 

17. A grocer mixed sngars as follows : 2 hundred, worth 
$8 a C. ; 4 C. w«rth $10 ; 3 C. worth $7} ; and 1 C. wortL 
$12}. What is the worth of this mixture by the pound 1 

Ans, 9fVct8. 
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EQUATION or QUANTITIES, OR ALLIGATION 
ALTERNATE. 



INDUCTIVE ^ERCISES FOR THE SLATE. 

1. A grocer has two kinds of sugar, one at 7 cents a 
pound, and the other at 13 cents a pound. How much of 
the dearest is worth just one cent more than an equal quan- 
tity of the cheapest 1 

Ans. As a whole pound of one is worth jivt cents more 
than a whole pound of the other, ^ of a pound of the dearest 
is worth one cent more than |' of a pound of the cheapest. 

2. How, then, can he make the cheapest one cent dearer 
for a pound ? 

Ans. Take out | of a pound, and put in ^ of a pound of 
the dearer. 

3. How can he make the cheapest 2 cents dearer ibr a 
pound 1—3 cents dearer 1 — 1 cents dearer 1 

4. Suppose a grocer has one kind of tea that is worth 75 
cents a pound, and another kind that is worth $1.00 a 
ponnd. How much of the dearest is worth one cent more 
than an equal quantity of the cheapest ? 

5. How can he mix a pound to be worth 1 cent more than 
the cheapest 1-^ cents more? — i cents morel — 6 cents 
more 1--6 1— 10 1-^12 1—1 6 1—20 1 

6. How can he mix a pound to be worth 3 cents less thap 
the dearest 1 — 5 cents lessl — 8 cents lessl — 11 cents 1— 
141—161—181—241 

7. Supposing there are two kinds of raisins, priced at 14 
cents and 20 cents ; how can you mix a pound of them so 
that it shall be worth 16 cents 1 

8. What number becomes the denominator in the fraction 
of a pound 1 Ans. The difference of the two original prices. 



ARITHMXTIC 

9. What does the numerator of the fraction sigrnify? 
Ans. The part taken from the quantity, and which is to 

be replaced by $o much of the other quantity, 

10. Supposing you have com at 42 !;ts; ^ bushel, and rye 
at 54 cts. a bushel ; what change must you make with the 
cheapest to obtain a mixture worth 50 cts. a bushel 1— How 
much of each kind will there be 1 

11. What change must you make with the dearest to 
obtain a mixture worth 50 cts. a bushel 1-*How much of 
each kind will there be 1 

12. What may we learn from the fact that both the 10th 
and the 11th questions lead to the same result 1 

Ans. That the difference between the least price and the re- 
guired price, rqn'ceente the quantity taken of the dearest kinds 
and the difference between the highest price and the required 
price, represents the quantity taken rf the cheapest kind. 

As in such operations we connect the two difierent priceSy 
the rule has been called Alligation, which means tying Uh 
gether. 



DEFINITION. 

Alligation is a method of finding what quantities of dif- 
ferent ingredients may be taken to make a mixture of a 
required price. 

First', Place the required prices under each other, and the 
mean price at their le£t. And then connect or link a price 
that is less than the mean, with a price that is greater, vntil 
every price is connected wjth another. 

Second, Find the difference between the given price and 
the mean price, and place that difference opposite the price 
with which it is connected. 

Third, The diffeience opposite a given rate, or, if more 
than one, the sum of the differences will be tlie quantity 

^onging to that rate. 
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APPLICATION. 

1. A grocer would mix several qualities of sugar, viz. at 
10 cts., 13 cts.y and 15 cts. a lb. What quantity of each 
sort must he take to make a mixture worth 12 cts. a lb. 1 



cts. lb. 



cte. 
12 



B'm^ 



Ans. He mtut take i of a 
pound from the 10 to put with 
ike 13; and \ from the \Z to 
put with the 10 ; or, which is 
the aatne, 2 lb. cf the 13 and 1 lb. of the 10. He must also take 

1 from the 10 to put with the 15, and | from the 15 to put 
with Me 10 ; or^ which is the same, jre. 

2. A grocer has seyeral sorts of sugar; some at 14 cts., 
some at 13 cts., some at 11 cts., and some at 10 cts. a lb. 
How much of each sort will make a mixture worth 12 cts. 
a pound 1 

Ans. 2 lb. at 14 cts., 1 lb. at 13 cts., 1 lb. at 11 cts., and 

2 lb. at 10 cts. Or, 1 lb. at 14 cts., 2 lb. at 1^ ets., 2 lb. at 
11 cts., and 1 lb.' at 10 cts.; because the prices maj^.be 
linked in two different ways. 

3. A grocer has two sorts of tea ; viz. at 9s. and at 15s. 
a lb. How must he mix them so as to afford the composi- 
tion for 128. a lb.1 Ans. An equal quantity of each sort. 

4. A grocer has three sorts of tea ; viz. at f 1 a lb., at 
66 cts. a lb., and at 50 cts. a lb. How can they be mixed 
so as to be sold for 75 cts. a lb.1 

Ans. 25 lb. of that for 50 cts., 25 lb. of that for 66 cts., 
and 34 lb. of that for fl. 

5. A merchant has 28 lb. of' pepper, at 3s. a lb., which 
he wishes to mix with other pepper at 2s. Id. and at Is. 5d., 
so as to sell the mixture at 28. 4d. a lb. How much of eaoJi 
of the other sorts must he take t 

rSs. =36d.Yl3+ll = 14 
^s. 4d. s 28d. -{ 2s. Id. = 25d. J 8 

C Is. 5d. = 17d.-^ 8 

The answer is 14 lb. of that for 3s., and 8 lb. of each of 
Um otheiB ; but of the first, he has 28 lb., whicl^is twice •■ 
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264 ARITHMETIC. 

much ; therefore there must be t^ice as much as 8 lb. of 
each of the other two sorts. Ans. 16 lb. of each. 

6. A grocer wishea to mix 9 lb. of sugar, worth G cts. a 
lb., with two sorts, worth 7 and 11 cts. alb. ; so as to sell it 
for 9 cts. a lb. How much of those sorts must he use 1 

The answer, by linking, would be, 2 lb. at 6 cts. But 
l^ere must be f of that quantity. So that there will be 9 lb. 
at 7 cts., and 22^ lb. at 11 cts. 

7. A grocer has 37 lb. of sugar, worth 16 cts.. a lb. But 
as it is a little too dear„ he wishes to mix it with other sorts, 
worth 10 cts. and 13 cts. a lb. ; so as to sell it for 12 cts. a 
lb. How much of the other sorts must he use 1 

Ans. 92i lb. of that for 10 cts., and 37 lb. of that for 13 cts. 

8. A goldsmith has 6 oz. of gold of 24 carats fine, which 
he wishes to mix with other kinds, 19, 21, and 24 carats 
fine, so that the compound may be 22 carats fine. How 
much of the other kinds must he take ? Ans. 6 oz. of each. 

0. A farmer mixed 15 bushels of rye, worth 64 cts. a 
bushe], with Indian com worth 56 cts. a bushel, and oats 
worth 28 cts. a bushel, in such a manner that the mixture 
was worth 47 cts. a bushel. How much of the com and 
oats did he take 1 

Ans. 15 bu. of the Indian com, and 20 {-J bu. of the oats. 

10. A grocer has three sorts of sugar, at 4d., 6d., and lid. 
a lb. But he has an order for 28 lb. at 7d. a lb. How much 
of each sort must he put into a mixture, to accommodate the 
order? . * 

Ans. By linking the prices, we find 4 lb. of each sort, 
which would amount to 12 lb. But there must be f| as 
much. Therefore there must be of each sort 9 lb. 5 J oz. 

11. A farmer wishes to mix rye worth 54 cts., Indian com 
worth 50 cts., oats worth 37 cts., and flaxseed worth 75 cts. 
a bushel ; so as to make 20 bushels, worth 45 cts. a bushel. 
How much of each kind must he use ? 

Ans. 2p\ liishels each, of rye, com» and flaxseed ; and 
|2ff.%u8l}elsofoats^ 
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RATIO AND PROPORTION; 



RULE OF THREE. 



INDUCTIVE EXERCISES FOR THE SLATE. 

1. When we compare one namber with anotherf in order 
to see what part of one the other is, the operation is called 
ratio, 

2. When I ask what is the ratio of 7 to 5, 1 mean to 
inquire how 7 compares with 5 ; and the answer is |. So 
in the foregoing questions, the pupil must remember that the 
object is to find how the first number compares with the last. 
Therefore theirs/ number must be the numerator. 

3. What is the ratio of 9 to 12 1 Of 4 to 7 ? Of^'S 
to 161 Of 5 to 251 Of 12 to 61 Of 30 to 51 

4. Of what is J the ratio 1 Ans. 7 to 6. 

5. Of what is j the ratio 1 |? |1 y\1 f1 j\% 

6. What is the ratio of 4 to 8 1 Ans. J, which = J. 

7. What is the value of the following ratios If, |, 

6 1 " 18 16 10 

r2» ^I' B;i)» T5» T2" 

8. Hence, it seems^that ratios can be ^qual to one another, 
even if they are not expressed by the same figures. Por, 
as J =|f , so the ratio of 3 to 4 = the ratio of 12 to 16 ; and 
as I «= -*/, so the ratio of 5 to 3 = the ratio of 15 to 9. 

9. Now mention 6 other ratios equal to the ratio of 4 to 6 1 
5tol5l 9to8n 4to40l 3to7l lto8l 

10. To denote an equality of the ratios, they may be 
written thus, 

II ; 21 = 33 : 63, or, 11 : 21 :: 33 : 63; which is read, 
llis to 21, as 33 18 to 63. 
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11. Of these, the first and the last terms are called ea> 
tremes, and the two middle terms are called means i and all 
the four terms put togrether are called a proportion. 

12. Now suppose we wish to inquire whether the ratio 
of 11 to 21 is equal to the ratio of 33 to 63. We will write 
tbem as fractions, and bring them to a common denominator, 

13. In this operation, we multiplied 11 and 63 together for 
one of the new numerators. These are the two extreme*. 

We also multiplied 21 and 33 together for the other new 
numerator. These are the two means, 

14. If the product of the two means in a proportion be 
24, what will be the product of the extremes 1 

15. If the first extreme be 4, what must the other be to 
make the product 24 % How do you find it? 

16. If one of the extremes be 8, what must be the other, 
to make the product 24 1 

17. If, in a proportion, the product of the two means be 
36, what will be the product of the extremes 1 

18. If one of those extremes be 4, what must be the 
other 1 How do you find it? 

19. If one of those extremes be 6, what must be the 
other 1 How do you find it 1 

20. If one of those extremes be 12, what must be the 
other? 



DEFII^ITIONS. 

1. Ratio is the comparison of two numbers or quantities 
with one another. 

2. Ratio is written either by fractions, or by separatinijr 
the numbers by two dots, as |, or 2 : 5. 

3. When two numbers «re put together for the purpdse 
of showing their ratio, they ue called a couplet. 
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4. The firit term in a ratio is the denominator^ when 
written as a fraction ; and it is called the antecedent* 

5. The second term in a ratio is the numerator^ when 
written as a fraction ; and it is called the consequent, 

6. When two or more couplets have the same ratio, they 
are said to be proportional to one another. And when 
arranged together they are called a proportion, 

7. A proportion is written by putting four points between 
the two couplets ; as, 4 : 8 :: 5 : 10. 

8. The extremes of a proportion are the first term and the 
last term. 

9. The means of a proportion are the two middle terms. 

10. One result of an equality of ratios in a proportion, 
is, that the product cf ike extremes is equal to the product of 
the means, 

11. Hence, if one of the extremes be wanting, we know 
that it is a number that is a factor of the product of the two 
means. And because we have the other factor in the other 
extreme, the factor that is wanting is easily found. 

13. The operation of finding the fourth term, or the last 
extreme, has been called 

THE RULE OF THREE. 

In the Rule of Three, there are two kinds of proportion, 
Direct and Inverse, 

When more requires more, or less requires less, the pro- 
portion is direct. 

When more requires less, or less requires more, the pro- 
portion is inverse, 

RULB. 

Firsts Remember that the answer sought will be the last 
term ; which is the consequent of the last couplet. There- 
fore set down the antecedent of this couplet first. 

Second^ Consider whether the proportion is direct or 
inverse. 
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Thirds In writing the two terms of the first couplet, 
if the proportion is direct, the term of the demand must be 
the consequent. But if the proportion is inverse, the term of 
the demand must be the antecedent. 

Fourth, Find the product of the means by multiplying 
together the second and third term. Then divide that pro- 
duct by the first term, and the quotient will be the last term 
or ariswer, 

(t7* The first two terms must be of the same denomina- 
tion ; and if either of them has several denominations, they 
must both be brought to the lowest that is mentioned.^ And, 
if the last term has several denominations, it must be reduced 
to the lowest. 

A</t0.— The method in which sums in the Rule of Three have generally 
been stated, is to malce the given terms the first two ; and that coocerning 
which the answer is required, the third. Thus, 8 yds. : #6 :: 4 yds. : ans. 
Then, if the third term is greater than the first, and requires a greater 
answer ; or smaller than the first, and requires a smaller answer ; the 
proportion is said to be direct. But, if the third term is greater than the 
first, and requires a smaller answer ; or smaller than the first, and re- 
quires a greater answer ; the proportion is said to l>e inverse. 

In Direct Proportion, the operation is the same as here recommended 5 
but in Inverse Proportion, the product of the first terms is divided by the 
last term. 

APPLICATION. 

1. Of a piece of cloth containing 30 yds. I have now 
20 yds. If the whole piece was. worth $150, what is that 
worth which I have now 1 

Ans. The answer will be in dollars. And as the answer is 
the consequent of the last couplet, we know thai if^ antecedent 
also must be in dollars. Therefore we first write down $150, 
as the first term of the last couplet .• thus, : : $150. 

Wis also know that the proportion is direct, because less 
cloth requires less price ,* and on this account, the term of de- 
mand must be the second term of the first couplet. We therefore 
write the first couplet in its natural manner before the last 
term .• as follows, 
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The prodact of the two means is 
SOOO; which, divided by the first 
extreme, gives $100 for the last ex- 
treme ; which is the answer. 



yds. yds. 
30 : 20 



$ 
150 

20 

3,0)3000 
100 



2. If $8 buy 4 yds. of cloth, how many yards will $32 
buyl 

'3y* As more dollars will buy more yards, the proportion 
is direct. Ans. 16 yds. 

3. If $48 buy 32 lbs. of tea, how many pounds will $12 
buyl Ans. 8 lbs. 

4. If 32 lbs. of tea cost $48, what is the cost of 8 lbs.1 

Ans. $12. 

5. If $12 buy 8 lbs. of tea, how much will $48 buy? 

Ans. 32 lbs. 

6. If 8 lbs. of tea cost $12, what is the cost of 32 lbs.! 

Ans. $48. 

7. If 20 yds. of cloth cost 18dS., what will 5 yds. cost? 

Ans. 20 yds. : 5 yds. :: 18i^. : ans. 
18je. X 5 = 90de. and 90^6. -r- 20 = 4£. 10s. 

8. If 1 C. 74 lbs. of sugar cost 3£. 4s. 6d., what will 
9oz. cost! Ans. IC. 741b8. : 9oz. :: 3iB. 4s. 6d. : ans. 

1 C. 74 lbs. = 2784 oz. and 3^6. 4s. 6d. = 744d. There- 
fore 2784 oz. : 9 oz. : : 774d. : 2id. nearly. 

9. If a man receive $304 for 19 months' work, how much 
will he receive for 4 months ? Ans. $64. 

10. If 4 yds. of cloth cost $21.50, what will 10^ yds. 
cost at the same rate 1 Ans. $56.43 j. 

11. If 3 lbs. of sugar cost 40 cts., how much must I give 
for 1 C. of the same ? Ans. $13.33^. 

12. If 3 lbs. of tea cost $4.16, what will lOi pounds 
cost? Ans. $14.56. 

13. If a pole 10 feet long cast a shadow of 2^ feet, what 
is the height of a steeple whose shadow is 27i^ feet ? 

Ans. 110 feet 
23* n } 
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14. Wishing to know the height of a certain steeple, I 
measured its shade on level ground, 285 feet. I then erected 
a staff 3 feet long, and found its shade to he 9 feet. How 
high was the steeple ? Ans. 95 feet. 

15. If 13 lbs. of butter cost 15s., what is the cost of 
462 lbs.1 Ans. fi8£. 17s. 6d. 

16. If a man receive 3s. 4d. a day, what does he receive 
in a yearl Ans. eOdB. 16s. 8d. 

17. If a staff 5 feet long cast a shade of 3 feet, on level 
ground, what is the height of a steeple whose shade is 65 
feetl Ans. 108 ft. 4 in. 

18. If 8 yds. of cloth cost $3.20, what is the cost of 
96 yds. of the same? Ans. $38.40. 

19. If 2 C. 96 lbs. of sugar cost G£, Is.Sd., what is tho 
cost of 35 C. 25 lbs,! Ans. 72£. 8s. lOjJd. 

20. If the interest on $100 for a year, is $6, what will be 
.the interest of $438.25 for the same time 1 Ans. $26.29 J. 

21. If 8 men will do a piece of work in 24 days, in what 
time can 1 6 men do it ? 

Ans. As the answer will, be in days, we first set down 24 
days for the antecedent of the last couplet. Then, as more men 
will require less time, we know that the proportion is inverse, ; 
and that the term of demand must be the first term of the first 
couplet. So that the proportion will be 

men. men. days. 
16 : 8 :: 24 : 

Ans. 12 days. 

22. If 120 men finished a piece of work in 8 months, how 
many men could do it in 2 months ? Ans. 480 men. 

23. How many men in 2 months will do as much work 
as 24 men could do in 8 months ? Ans. 96 men. 

24. If a man perform a journey in 18 days by traveling 
15 hours a day, in how long time would he perform it, if he 
should travel 12 hours a day f Ans. 22i days. 
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25. If a board 12 inches long and 12 inches wide make 
a square foot, how long must it be to make a square foot, if* 
it is 9. inches wide ? Ans. 16 inches. 

26. How long must a board be that is 3 inches wide, to 
make 6 square feet? [See sum 25.] Ans. 24 feet. 

27. How many yds. of carpeting that is 1 yd. wide, will 
cover a floor 30 feet long and 18 feet wide t Ans. GO ycU» 

28. Suppose I lend a friend $200, for 3 months; how 
many months may I keep $150 of his money to balance the 
favor 1 Ans. 4 months. 

29. If 12 men build a wall in 20 days, how many will do 
it in 8 days ? Ans. 30. 

30. How many pieces of money of 20s. value, are equal 
to 240 pieces of 12s. each 1 Ans. 144. 

31. How many yards, 3 quarters wide, are equal to 30 
yards of 5 quarters wide 1 Ans. 50 yds. 

CANCELING. 

iVo/«.-— Supposing we have the proportion 

12 : 27 : : 8 to a-. 
In order to find the answer, we multiply the two means, and 
divide by the first extreme. This operation may be ex- 
pressed as follows : -\|-* 

Now as a fraction, this quantity may be reduced by dividing 
by 4 and by 3. 

Thus, ai|J ss 33X3 ^iiich = S-^^, or 18. Therefore, 
When the first and either of the other given terms can be 
divided by a common measure, perform the division, and use 
the quotients instead of the given numbers. 

32. If 45 barrels of flour cost 23 dollars, how much will 
75 barrels cost 1 



Ans. Dividing the two ternu hy 5, 
we obtain 9 and 15; and dividing hy 
3, we obtain 3 and 5. Whence ihe 
proportion t« 3 : 5 : : 23 to the an- 
swer, which is 38^ dollani. 



bbls. bbls. $ 

M 'H •••• 23 

3 5 3 )115 
38j 

ized by Google 



men. 


men. bbls. 


m 


:M^A::)V 


^t • 


487 :: 82 


29 
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33. If 435 men consume 96 barrels of proTisions in one 
y&diy how many barrels will 2435 men consume in the same 
time? 

Ans. Dividing the first two terms 
by 5, we obtain 87 and 487; and 
dividing the two extremes^ we ob^ 
tain 39 and 32. Whence the pro- 
portion is 29 : 487 : : 32 : Ans. 537^ barrels. 

34. If 18 barrels of flour cost $162, what is the cost of 
12 barrels % Ans. $108. 

35. If 12 horses eat 30 bu. of oats in a week, how many 
bushels will 45 horses eat in the same time 1 Ans. 112^ bu. 

36. If a field will pasture 6 cows 91 days, how long will 
it pasture 21 cows % Ans. 26 days. 

37. If 3 pounds of ginger cost 4s. 6d., what is the cost 
of 26 pounds 1 Ans. IdS. 198. 

38. If 48 men can build a certain wall in 24 days, how 
many men can do it in 192 days 1 Ans. 6 men. 

39. If a garrison of 800 men have provision which will 
last them 6 months, how many men must leave the garrison 
that the same supply may last 10 months ? Ans. 320. 

40. If a Wall 7 ft. 8 in. high cast a shadow 5 ft. 4 m., 
what is the height of a steeple casting a shadow 138 fV. 
7 in. 1 Ans. 10 yds. 2^ in. 

41. How many yards of stuff 3 J yards wide, are equal to 
a piece 17 yards long and 2^ wide? Ans. 199 ft. 3J nls. 

42. If 79 lbs. of tea cost 32^8. lis. 9d., what would 
43 lbs. come to at the same ratel Ans. 17JB. 14s. 9d. 

43. If 15 yds. 3 qrs. of broadcloth cost $147, what will 
57yds. cost? Ans. $532. 

44. If a horse eat 3 tons of hay in 7 months, how much 
would he eat in 12 months 1 Ans. 5} tons. 

It would be well for the pupil, if he wishes more practice 
in Proportion, to perform by it the sums in Multiplication 
of Fractions, pages 111, 112, 133, 183, and 184. 
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RULE OF THREE WITH FRACTIONS. 

45. If I yard of cloth cost j of a dollar, what is the cost 
of 4f yards of the same 1 . 



yds. yds. $ 

3 . 45 • • 4 
* • *ff • • 3 

i. 2!l . . 4 

which = -\Y- = 5/j. 



Ans. 4|s=^*; t^A^nee ihe pro- 
portion is the same asf : ^ :: ^ : 
to the answer* Multiplying the 
two extremes^ we have -^ X i = 
^, And then dividing by the 
first term, we have ^'-^-^ == 4^ = ^3^ = $5 ^V 
2 

n ^r 1 ^X29x4 232 ^^ 

Or, more expeditiously, J— -^—^ == 45" *= ^^V- 

3 

46. If I of a yard of cloth cost | of a dollar, what will | 
of a yard cost 1 . Ans. $5. 

47. If f of a bashel of wheat cost J of a dollar, what 
will 8^ bushels cost? Ans. $10;j|. 

48. How much flannel that is J of a yard wide, will line 
5j yards of cloth which is 1^ yards wide? Ans. 14 J yds. 

49. If 14 men can do a piece of work in 13J days, how 
many men will do the same in 6^r^ days ? Ans. 28 men. 

50. If y\ of a ship cost 272£. 2s. 6d., what is r,V of her 
worth? Ans. 227iE. 12s. Id. 

51. If the penny loaf weighs 7 oz. when a bushel of 
wheat costs 5s. 6d., what is the bushel worth when the 
penny loaf weighs 2^oz. Ans. 15s. ^ld,y 

52. What quantity of shalloon } of a yard wide, will line 
7i yards of cloth 1^ yd. wide? Ans. 15 yards. 

53. What is the value of f of J of | of a pound, at the 
rate of ^^ of a dollar for f of a pound ? Ans. 42 ^^ cents. 

54. If yV 0^ »^ cwU of sugar cost $14J, what will 7i cwt. 
amount to? Ans. $118.33^. 
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i 

COMPOUND PROPORTION; 

OK, 

DOUBLE RULE OF THREE. 



INDUCTIVE EXESCISSS FOR THE SLATE. 

1. If 36 men reap 60 acres in 5 days, how many men 
must be employed to reap 240 acres in 12 days 1 

In this sum we will firet calculate for the acres ; and con- 
sider if 36 men reap 60 acres in 5 days, how many men 
would reap 240 acres in the same number of days. As the 
answer is to be tnen^ we put 36 men for the antecedent of 
the last couplet. Also, as. more acres require more men, the 
proportion is direct; and will be, 

60 acres : 240 acres : : 36 men : ^^ of 36 men. 
We will then consider if 3^- of 36 men reap 60 acres in 5 
days, how many men will reap the same acres in 12 days. 
As more days take kaa men, this proportion will be inverse ; 
and will be, 

12 days : 6 days : : ^ of 36 men. 

By the first proportion, we find that it wouU take -^^ of 
06 men ; and by the last proportion, that it would take 1^ of 
■?g^^ of 36 men. This by multiplication = ^^^^^ of 36 men, 
which «e 60 men. 

Whence we see that the ratio of 36 men to the answer is 
equal to the two ratios, -Vr* ^^^ A* niultiplied together. 
Now, in these two ratios, the numerators are the conse- 
quents of the first couplets in the above proportions ; and 
the denominators are the antecedents in the same propor- 
tions. 
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Let as combine the two proportions as follows : 
MuUipiying the 6 acres : 3 4 acres 

third term by the 

other mean of each 

proportion^we obtain 

43200; and dividing 

that product by Ike 

first extreme of each 

proportion^ we ob* 

tain 60. The answer is 60 men. 



J^days : 5 days 11 ^36meh. 

720 1200 

3_6 

7200 
3600 
720)43200(60men. Ans. 
4320 



Or, by canceling. 
3 20 

12: 5::r® W^^^ T^^ ^3x20-60. 

5 1 

DEFINITIONS AND RULE. 

1. A compound ratio is a ratio that is made by multiply- 
ing two or more simple ratios together. 

2. A compound proportion is a proportion that contains a 
compound ratio. 

Rule. 

Firsts Write the number which is of the same kind with 
the answer, for the third term. 

Second^ Arrange the other terms, two and two of a kind, 
as directed in Simple Proportion, for the first and second 
terms. 

7%tV(£, Multiply all the second terms together, and their 
product by the third term ; and divide the last result by the 
product of all the first terms. 

APPLICATION OF THE RULE. 

1. If 56 loaves of bread will last 7 men 14 days, how 
much will last 3 men 21 days t 

Ans. SiLx^^x^^LLp^s^Ans, 36 loaves. 
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2. If 14 horses eat d6 bushels of oats in 16 days, how 
many bushels will be sufficient to keep 20 horses 24 
dfl^PS? Ans. 120 bushels. 

3. If 40s. will pay 8 men for 5 days' work, how much 
will pay 32 men for 24 days' work 1 Ans, 38^. 8s. 

4. If a family of 8 persons expend $360 in 9 months, how 
many dollars will keep a family of 18 persons for 12 
months? Ans. $1080. 

$. If 5 men make 300 pair of shoes in 40 days, how many- 
men will make 900 pair in 60 days 1 Ans. 10 men. 

6.^ If 16 men mow 112 acres of grass in 7 days, how many- 
acres can 24 men mow in 19 daysl Ans. 456. 

7. If the carriage of 8 cwt. 128 miles cost 48s., what must 
be paid for the carriage of 4 cwt. 32 miles ? Ans. 6s. 

8. If a footman, when the days are 12 hours long, can 
travel 240 miles in 12 days; in how many days of 16 heurs 
long can he travel 720 miles 1 Ans. 27 days. 

9. If $240 will defray the expenses of 5 men for 23 
weeks, 6 days ; how long, at the same rate, will 12 men be 
spending $360 1 Ans. 14 weeks, 2 days. 

• 10. If the freight of 10 hogsheads of sugar, each weigh- 
ing 12 cwt, cost $12, for 50 miles ; what must be paid for 
the freight of 40 boxes of the same, each Weighing 3 J 
cwt., for 150 miles? Ans. $42. 

-11. How many men in 8 days, can complete a ditch 135 
yards long wh^ 16 men can dig 54 yards of it in 6 
days ? Ans. 30 men. 

12. If a regiment of soldiers, consisting of 939 men, con- 
sumes 351 barrels of wheat in 168 days, how many soldiers 
will consume 1404 barrel^ in 56 days 1 Ans* 1 1^68 soldiers. 

13. If the transportation of 8 cwt. 128 miles, costs 
$12.80 ; what must be paid for the transportation of 4 cwt. 
32 miles ? Ans. $1.60. 

14. If 3 lbs. of worsted make 10 yards of cloth of 1 yd. 
2 qrs. broad ; how maay pounds would be wanted to make 
a piece 100 yds. long and 3 qrs. broad ? Ans. 15 lbs. 
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207 



4 days. 






3 

36 days. 



15. If 32 men build a wall 36 feet long, 8 feet high, and 
4 feet wide, in 4 days ; iti what time will 48 men build a 

, wall 864 feet long, 6 feet high, and 3 feet wide 1 

Proportion. 48 men : Zt men 
36 feet : 864 feet 
8 : 6 feet 

4 : 3 

Ans. 36 days. 
itT*' For canceliBg in sums of this kind, it may be best^ta 
use a perpendicular line instead of a horizontal, thua; 

Cancel 4 anrf 4; 8 flnrf 32, writ- . . i. ^^"f^'^ 

ing 4 ; 6 And 36, vfrittng 6 ; 6 and 
864, writing 144; 48 and 144, 
writing 3. The product of the re- 
maininfi; term^ is 36 days. 

16. If a stone dealer receives at the rate of $1.2i> a rod 
that is 1^ foot broad, and 1 foot high; how much must he 
charge for a pile 30 flset long, 26 feet broad, and 4^ feet 
high! Ans; $ir7.27fV. 

17. If 16 compositors set 150 pages of type, §ach page 
consisting of 48 lines, and each line of 50 m's, in 8 days of 
10 hours each; how many compositors will be required to 
set 500 pages of 72 lines each, and 45 tw's in a line, in 6 
days oif 8 hours each 1 Ans. 45 compositors. 

18. If 3 men can dig a ditch 13 rods long, 6 feet wide, 
and 2 J feet deep, in 12 days; how many days will 5 men 
require to dig a ditch 32J rods long, 5 feet wide, and 4 feet 
deep 1 Ans. 24 days. 

19. If 180 men, working 6 days, 6ach day 10 hours, ean 
dig a trench 200 yards long, 3 yards wide,- and 2 yards 
deep ; how many days will 100 men be occupied in digging 
a trench 360 yards long, 4 wide, ^and 3 deep, working 8 
hours a day I Ans. 48 days, -4 hours^ 48 m. 

24 
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INVOLUTION AND POWERS. 



DEFINITIONS. 

iNVOLurroH teaches Ae method of finding the powers of 
numbenu 

The p^wer of any number is the product that is made by 
multiply ingr it by itself one or more times. 

That number from which any power is produced, es called 
ihe'toof of that power. 

Any number is the first power of4tAelf. The second power 
of any number is its souare. The third power of any num- 
ber is its cube* The fourth power is sometimes called the 
Uguadrate f and the fi^, the aursolid. 

The powers are numbered according to the number of 
times wnich the root is used as a factor. 

The number Ihat denotes the required power of any root 
is called the index or exponent. Thus, 3^ denotes the 
square of 3 ; 4^ denotes the cube of 4. 

Then, any power is found by &e fbllowing 

Rule. 

Multiply the root, by using it as a factor as many times 
as there are units in the index of the required power. 

APPLICATION. 

1. What la the square or 2d power of 15 ^ 

Ans. 15X15=225. 
S. What is the cube or 3d power of 6 1 

Ans. 6x6x6=216. 
3. What is the eube^ er 3d power of i&? Ans. 4096. 
4» How much is 3'? Ans. 27. 

5. Howmuehi»&^1 An9. ^25. 

«. What i« 4he cube of 1 ? Ajw. 1. 

7. What is the Stit ^wer of 5 ! Aiis. 3125; 

8. How much is 464« ? Ans. 215296. 

9. How much is 2' X 2« t Ans. 2048. 
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Aim. JxJ= 
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10. What is the square of ^ 1 
For, take the side of the square 

figure, and find its half; say from 

a toe. Make a square on this a Cf 

and it will reach from a to e^ and 

from a to /, which will embrace i 

of the whole square. For, suppose 

the whole square to be 6 inches 

lon^; then 6x6=36, the area. 

And as 3 is the half of the side, 

the square of 3 is 9 ; and 9 i& the 

i of 36. From this we learn that 

a power of any fraction is always leas than its root. But it 

may be proper to state that the dimensions of the root is in 

long measure, but the dimensions of the power is in square 

or solid measure. 

11. What is the cube of ^1 Abs. -^^ 

12. What is the sqiiare «f | ? Aiks, ^f. 

13. What is the cube of J 1 
U. What is the square of 25.61 

15. What is the cube of .001 1 

(t7* Sometimes, when the index exceeds 3, the calcula- 
tion may be abridged, by multiplying one power by another. 
For, to multiply any number by 8, is the same as to multi- 
ply it by 2 and 2 and 2 successively. Therefore, to multi- 
ply one pow«r by another, will in<»e«8e the nui&bet of the 
power as many units, as there are units in the index of the 
power multiplied by. Thus, 4»x4^=s4«; and 18^x18* 
=188. 

16. What is the 6th power of 6 1 
216; and 216xS16s=6» or 46656. 

17. What is the 7th power of 5 1 

18. What is the 8th power of 9 ? Ans. 4J046721. 

19. How much is 9M Ans. 387420489. 



Ans. IJ. 

Ans. 655.36. 

Ans. .000000001. 



Ans. 6x6x6=63 or 



Ans. 78125. 
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THE EXTRACTION OF ROOTS. 



INDUCmVE EXERCISES FOR THE SLATE. 

9x9=^81 ; and lOx 10s=tOO. Now, as this is the case; 
when there are only two places of figures in the power, the 
root is less than 10, and has but one figure. 10x10=100. 
Therefore, we know that when there are three figures in the 
power, there must be two figures rn the square root. Again, 
as 100 X 1 00^=1 0000, we know that the moment there are^pc 
figures in the power, there must be three figures in the root. 
And afterwards, in the same manner, for every two figures 
that are put in the power, we have one figure in the root. 

1. Now, how many figures will there be in the square 
root of the following numbers ? 

89 36807968 280463*289 

720 5078947621 1600008943 

4367 6048756 189640004578 

10047 201345 1467389432100 

2. Suppose we have 7396 pieces of stiff papet* each an 
inch square. We will try to put them together, so as to 
make a square surface. We know that the greatest square 
of tens in the number is 6400, which is the square of 80. 
Therefore, we will first make a. square 80 inches long and 
80 in. wide. 



Note. — ^This is represent- 
ed in figure 1, where we may 
suppose that each of those 
divisions, from a to 6, are 
10 inches long. This being 
the case, each side is 80 
in. long ; and, of course, the 
square contains 6400 square 
in. This, subtracted from 
7396, leaves 996 blocks to 
be disposed of. 



"?— r 



^r-i 



1 — I — I — r 



7396(80 sq.root 
6400{ of 6400 

~996 



J L 



byCj' 



oogle 
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jif 166) 996 (6 rows 
|r 996 on both 
i- ""^ eides. 



The 996 remaining blocks 
we will now place on two 
sides of the square already 
made, putting the same 
number on each side, so 
that when they are all put 
on, they will still form a 
square. And as we know 
that each side is 80 inches 
long, it will take twice 
that, or 160, to make one 
row on both sides. Hence, 
996 are enough to make 
6 rows on both sides. But 
by adding 6 rows to the 
side b, c, we make the side J, e, 6 inches longer, so as 
to reach on tof. Therefore, the rows on the side rf,^, will 
be 86 inches long. 80 inches -f- 86 inches = 166 inches, 
which is the length of one of the rows, 6, c, added to one 
of the rows, d, f. To learn, then, how many blocks 
will cover both sides, 6 times, we must multiply 166 by 6. 
166 X 6 =3= 996, which, when put as directed, keep the 
square perfect, and take all the blocks. 

Now, the square at first was 80 inches long; and it has 
been made 6 inches longer each way. So that the square 
is now 86 inches long; and 86 X 86 = 7396. 

When the parts of the operation 64 00^^^ 

are put jtogether,. it becomes as in 
the margin. The answer is 80 + 6, 
or 86. 



160) 996(6 
166x6 = 996 



7396(86 
64 



As in division, we may omit the cijpher after 8 in the 
root, and after 64 in the power, provided 
the cipher be annexed after 16 the dou- 
ble of the rooty to make it a true divi- 
sor. Then the next figure in the root 
can be put to the right of the 8 which is 
already there. Then the sum of that 
figure, and the divisor, may be written 
under the divisor. And this sum is to be multiplied by the 
last fiffure in the root. 

^ 94* 



160)996 
166)996 
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DEFINITIOJT. 

Evolution is the operation of finding the root of any 

Sower whose quantity is given. The square root is found 
y the following 

Rule. 
' Firsts Divide the number into periods of two figures 
each, by placing a point over every second figure, be- 
ginning at the units'^ place. 

Second, Find the greatest square in the left hand period, 
and place it under that period ; and put its root in the 
quotient's place. • 

nird, Subtract the square that is found, from its period ; 
and to the remainder annex the next period for a new 
dividend. 

Fourth, Suppose a cipher annexed to the root, and then 
double it, and place it to the left of the dividend for a 
^ivisor. Suppose how many times this divisor is contained 
in the dividend ; and place the result on the right of the 
root, and in ^e last place of the divisor instead of the 
cipher. 

Fifth, Multiply this divisor by the last quotient fi^ie, 
and subtract the product from the dividend, as in division; 
and proceed as before, until all the periods are brought 
down. The whole quotient will be the square root. 

If there be a remainder after all the periods have been 
brought down, decimals will be obtained, by annexing 
peric^s of two ciphers. 

The square root of any number may be expressed by 
placing v/ before that number ; thus, ^64 = 8. 

APPLICATION. 
1. What is the squaitt root of 55225 \ 



55225(235 
4 



"l39 

460 



5) 2325 
^ 2325 



Ans. The greatest square in 5 is 
4, of vshich the root is 2. Suh^ 
iraciing 4 and bringing down the 
next period, toe nave 152. We 
have now a block 20 square, which 
will take 40 for one row on its two 
sides,' and there will he as many 
rows as there are 40 in 152, whiA 
is 3. But then 3 u>ill make the rows on one side 3 longer, 
so thai the whole length will be 43 ; and 3 times 43 = i29. 
Subtracting 129 and bringing down the next period, we 
have 2325. We have now, ^c. 
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9. How much U^/ 2135704? Ans. 1458. 

3. What 'is the square root of 46.24 1 Ans. 6.8. 

4. What is the sq. root of 102030201 ? Ans. 10101. 

5. How much is v^ 10342656? Ans. 3216. 

6. How much is n/ 36372961 ? Ans. 6031. 

7. How much is y/ 9712.718061 ? Ans. 98.653. / 

8. What is the square root of 46 1 Ans. 6.708 + 

9. What is the square root of 0.25 1 Ans. .5. 

10. What is the square root of 0.46369 1 Ans. .673 -f» 

11. What is the square root of .75 ? Ans. .866 4- 

12. How much is s/ .002916 \ Ans. .064. 
If the fraction be a vulgar fraction, it may be changed to 

a decimal. 

13. What is the square root of ^ 1 Ans. .654 + 

14. What is the square root of j^^ 1 Ans. .832 + 

15. How much \%y/l±^\ Ans. 2.796 + 

16. How much Ssy/l^^ Ans. .9138 + . 

17. How much is y/ 36^ 1 Ans. 6.0207 + 

But if both the numerator and the denominator of a 
proper fraction, when reduced to its lowest terms, are even 
powers, find the root of the numerator for a new numerate, 
and of the denominator for a new denominator. 

18. What is the square root of ^ ? Ans. \, 

19. What is the square root of ^ T Ans. f . 

20. What is the square root of -j^^^ I Ans. ^* 
31. What is the square root of ^-^^ Ans. J. 

22. What is the square root of J|fj 1 Ans. J. 

23. A certain square floor is paved with square tiles, of 
which it contains 5184. How many are on one side? 

Ans. 72. 

24. If an army of 20736 soldiers be drawn up in a per^ 
feet sqaare, how many must be placed in rank and file ; 
(hat is, how long will one rank be 1 Ans. 144. 
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EXTRACTION OF THE CU«E ROOT. 

1. Thk cube of 10 is 1000; becaase 10 X 10 X 10 s 
1000. The cube of 100 is 1000000; because 100 X 100 X 
100 = 1000000. Therefore, when the power is less than 
1000 ; that is, when it has no more than 3 figures in it ; the 
cube root has but one figure in it. When the cube has as 
many as four figures and not so many as seven figures, the 
cube root has two figures in it. And generally, as o£ten as 
we go beyond a period of three figures in the power, so often 
we gain one figure in the cube root. 

H. What is the cube root of 8 1 8000? 80000001 

3. What is the cube root of 271 270001 27000000? 

4. What is the greatest cube in 37 1 Ans. 27 ; because 
the cube of 4 is 64. 

6. Then what is the greatest cube of tens in 37000 1 

Ans. 27000; which is the cube of 30. 
6. What is the greatest cube of tens in 68000 1 
. 7. What is* the greatest cube of tens in 9000 1 
8 What is the greatest cube of tens in 130001 

Example. 



Suppose we have 13824 cubical blocks, each containing 
one solid inch, which we wish to put into a solid cube, so 
that the number of blocks in the length, breadth, and 
thickness shall be equal. We can first pile enough of them 
to make a solid cube, containing 20 each way. This would 
take 8000. 

FYg. 1. 

This is^ represented in 
the adjoining figure 1, 
which being 20 blocks or 
inches long, and 20 wide, 
jcequires 400 for one thick- 
ness. That multiplied by 
20, the number of thick- 
nesses = 8000 blocks or 
inches. 8000 taken from 
13824, leaves 5824 blocks, 
yet to be disposed of. 




13824(20 cube root 
8000 of 8000 



5824 
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The remaining ^894 blocks. Fig. -2. 

we can place on three sides of the 
cube already made, putting the 
same number on each side, so 
that when they are all put on, 
they shall still form a cube. 
Now, as one side is 20 inches 
square, it will take 20 times 20, 
or 400 blocks to cover one side. ' III' 
And, as there are three sides to 
be covered, it will take 3 times 
400, or 1200 blocks, to cover the 
three sides once. This being 
the case, 5824 are enough to 
cover them as many times as 
there are 1200 in 6824, which is 
4 times. And covering it 4 times 
will take 4 times 1200, that is 
4800 blocks. 

But, by covering each surface 4 times, we shalf find 
three groove-like places that are not filled ; as in figure 2. 




Each side 20 

20 

One surf. 



400 

3 sides 
1200 )5824 

4-f 



These places are 20 in 
long, 4 in. wide, and 4 
in. thick. To find how 
many blocks it will take 
to fill one of them, we 
must multiply its length, 
width, and thickness to- 
gether. / We find that it 
will take 320 to fill up 
one of the grooves ; and 3 
times 320, or 9G0 blocks, 
to fill up the three. 



But, after these 960 
blocks are put in their 
places, we find one corner 
still incomplete. And it 
will require a cube 4 in. 
square, (that is, 4 X 4 X 
4 = 64 blocks,) to fill up 
that corner. 



Ptg.Z. 
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J800X 4«=48t)0 

4x4xS0x3a= 960 

4X 4X 4= 64 

58S4 



' Now, in reea])itu1atioD, to 
c<^r ihe three sides 4 times, 
lakes 4 times 1200, or 4800 
blocks; and to jfill up the 
three ed^es, takes 3 times 
320, which is 960 blocks; 
and to fill up the corner, takes 64 blocks. These all 
amount to 4800 -f 960 + 64 « 6824 blocks, just the num- 
ber that was left after making the first cube. The first gklIm 
was 20 inches long ; but it has been made 4 inches longei 
each way. It is now 24 in. long ; and 24 X 24 X 34 » 
13824. 

Hence the operation may be performed as follows. 

13824 (20 
800^ _4 

2^X80X3 = 1200)5824 24 Ans. 
5824 



The 5824 is found as follows. 

1200 X 4 times s 4800 

43 = 16, and 16 X 20 long X 3 times = 960 

4 cubed, or 4' aa 64 

5824 



The cipher after 2 in the root, and those after 8 in its 
power, may be omitted as before. 

Rule. 

First, Pomt off the fibres into places of three figures 
each, beginning at the unit's place. 

Second, Place under the left hand period the greatest 
cube it contains ; and put its root in the quotient's place. 
Subtract the cube that is found, from its period ; and to the 
remainder annex the next period, for a dividend. 

Third, Square the root, after haying annexed a cipher to 
it, and then multiply it by 3, for a divisor. See how often 
this divisor is contained in the last partial dividend, and 
place the result in the quotient. 

Fourth, Multiply the divisor by this last quotient figure, 
an^ note the product. Multiply the square ot the last 
quotient figure, by the other figures in the root with a 
cipher annexed to them ; and multiply that product by 3» 
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and place thtt ])Toduct under the precedingr one. Th«n cube 
the last fi^re in the root, and place it under the two ascer- 
tained products. Add these three products together, auid 
subtract their sum from the dividend. 

Fifths Bring down the next period to the remainder for a 
new dividend, and proceed as before, till all the periods SLre 
brought down. 

APPLICATION. » 

1. What is Uie cube root of 18399744 1 ' 

•^ «;« biJ?k.?' 1^399744 (264- Artir. 

Jl 1200x6^:7300 

30X20X3 = 1200)10399 6x 6x26x3==:2160 

9576 6 X 6 X 6 = gl6 



260 X 360 X 3 = 202800) 823744 957(r 

823744 ^= 

20S800 X 4 = 8n2(to' 

4x4x360x3=3 12480 

4X4X4= 641 

823744 

it/* The cube root of any number ma^ be expressed by 
placing -^ before that number: thus, <^27 =» 3, an(f 
^216 = 6. 

3. What IB the cube root of 175616 1 Ans. 56. 

3. How much is ^414217361 Ana. 346; 

4. How much is ^1463631831 Ans. 527. 

5. What is the cube root of 16387.064 T Ans. 35.4. 

6. W^hat is the cube root of 94818816 ? AnB. 456. 

7. What is the cube root of 80.763 ? Abb. 4.33 + 

8. What IB the cube root of .5 1 Ans. .793 -f^ 

9. How much is ^.0081 ? AifB. .3008 +' 

10. What is the cube root of y'y? Ans. .61 + 

11. What is the cube root of J T Ans*. .763. 
13. What is the cube root of ^ 1 Ahs. j. 
13. Howmuchis^JIfJI Ans. j^. 
!«. Whal ik the cube roof of I6SP771336 f Mai. 546( 
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TO FIND THE AREA 

.1. Or A Paballelochllm* 

Multiply JB A 

the length " 
cf the base 
by the per-- 
pendicuiar 



3 



-^c 




\\hich raeasntes the distance from that side to the opposite* 
Because the triangleE A B will jast fill up the space 1) C F. 

2. OfaTbsanouc. 
triangle is 3^ 

Talf of a pa- " 
rallelogram. 
Or \i is equal ^ 
to the product 

of the base and i the perpendicular, or of the perpendicular 
^d ^ the base. 

3. Of A Circle.— Multiply half the circumference by 
half the diameter. 

Examples. 

1. In a three-sided field, the longest side is 75 rods, and 
« perpendicular from that side to the opposite angle, is 50 
rods. How many acres does it contain 1 

Ans. 11 acres, 2 roods, 35 rods. 
Note, — ^The area of any irregular figuce may be found by 
divi^iilg it into triangles, and adding together their several 
areas. 

2. There is a circular fishpond 56 feet in diameter, and 
136 feet in circumference. How many square feet does it 
contain? Ans. 2464, 

^ote* — ^The diameter of a circle multiplied by 3.1416, 
equals the circumference ; and the circumference divided by 
3.1416, equals the diameter. 

3. Wtiat is the circumference and area of a circle whose 
diameter is 20 rods ?' Ans. 1 acre, 3 roods, 34 rods, + 

4. What is the solid contents of a round stick of timber 
of equal size from end to end, whose diameter is 21 inches, 
and length 20 feetl 

Ans. Area of one end, 3.4052 ft., which X by 20 ft. « 
48.104 Bol. ft. ^ 

THE END. 
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